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 Children usually have acute, short-term illnesses such as an upper 
respiratory tract infection or gastrointestinal illness with vomiting and diarrhea, 
or injury-related problems. Some children develop a chronic illness that lasts for 
years or even lifelong, because of genetic conditions, environmental factors, or a 
combination of both. Type 1 diabetes is among the common chronic conditions 
in children. There are two main types of diabetes: type 1 diabetes and type 2 
diabetes. Type 1 diabetes typically presents in childhood or early adult life. Type 2 
diabetes is often diagnosed after the age of 50 years. The present thesis focuses 
on type 1 diabetes mellitus (T1DM), the most common form in children. In recent 
years, the number of young children with T1DM is increasing worldwide [1-4]. 
Although the medical knowledge of T1DM has improved enormously over the last 
years, the psychological aspects, especially in young children and their parents, 
has received much less attention. Therefore, the present thesis focusses on the 
psychological aspects of young children (0-7 years) with T1DM and their parents.
The history of type 1 diabetes
 As early as 1500 BC, diabetes symptoms were mentioned in ancient 
Egypt and India [5]. In the 2nd century AD, Aretaeus of Cappadocia was probably 
the first to describe ‘diabetes’, which refers to the Greek word diabainein “to 
pass through” emphasizing the incessant flow of urine in these patients [6]. 
Recommendations for treatment of diabetes consisted of herbal drinks, drinking 
wine or milk, horseback riding, letting blood, using opium or eating as much as 
possible to stop losing weight [5, 6]. In the 17th and 18th centuries, it was found 
that the urine of these patients tasted sweet. Therefore, the adjective ‘mellitus’ 
was added, which refers to the Latin word for honey. Furthermore, Matthew 
Dobson discovered in 1776 that not only the urine of these patients tasted 
sweet, but that the blood of these patients also contained lots of sugar [5]. Soon 
thereafter, John Rollo described in 1797  that the consumption of food influenced 
people’s blood sugar level, which was further clarified by Claude Bernard around 
1847, who discovered that glucose was stored in the liver [5]. A few years later, 
in 1889, Oskar Minkowski and Josef von Mering discovered that the pancreas 
was involved in this mysterious disease called diabetes mellitus, by performing 
autopsy on a dog. Some particular cells in the pancreas, the islands of Langerhans 
(discovered by Paul Langerhans in 1869) were found responsible for making a 
secretion by Gustave Laguesse in 1893 [5]. This secretion, with which the body 
can process blood glucose, was called insulin (Latin for island) by Jean de Meyer 
in 1909 [5]. Then, it took about 20 years to be able to treat the first patients with 
insulin in 1922 (see Figure 1). This great discovery that has saved and prolonged 
so many lives was done by Banting, his assistant Best and MacLeod.
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Figure 1: A patient treated with insulin: before insulin treatment (left) and   
after (right) [7].
However, “the discovery of insulin 
was only the beginning, 
diabetes was a far more complicated 
disease than anyone had realized” 
(quote from The Discovery of Insulin 
by Michael Bliss 1982 [8]).
What is type 1 diabetes?
 The causes of T1DM still remain unknown, but it is assumed that genetic 
(a predisposition for developing T1DM), environmental (seasonality of onset 
and birth, nutrition) and autoimmune (viruses) factors are important factors in 
developing T1DM [9]. It is also clear that T1DM is an autoimmune disease, in 
which the insulin producing b-cells in most of the islets of Langerhans (in the 
pancreas) are destroyed or inactivated [10, 11]. Therefore, the body is no longer 
able producing insulin to transport glucose into cells for energy. This deficiency 
of insulin results in high blood glucose levels, which expresses itself by polyuria, 
polydipsia, weight loss, fatigue and could eventually result in ketoacidosis, stupor, 
coma and death [12, 13]. Patients with T1DM are fully dependent on insulin 
therapy for their survival. At first, after the famous discovery of insulin therapy 
by Frederick Banting and Charles Best in 1921, animal insulin was used which 




manufactured insulin was produced, which was a much better option than animal 
insulin, because the synthetically manufactured insulin caused fewer side effects 
and was better tolerated by patients [5]. Nowadays, insulin is administered 
through multiple daily insulin injections or an insulin pump to achieve a ‘near-
normal’ blood glucose level. By using an insulin pump, children with T1DM do not 
have to be injected several times a day, only once per 3 days, and therefore they 
are often less hindered to live a ‘normal’ life. Nevertheless, patients with T1DM 
have a complex and demanding treatment regimen, consisting of checking the 
blood glucose level several times a day, regulating food intake, administering the 
correct amount of insulin, and guarding these parameters in conjunction with the 
level of physical activity [14]. On top of this, factors such as stress, warm weather, 
taking different types of food, or fever can all impact glucose metabolism and 
glycemic control [5]. 
The incidence of type 1 diabetes is increasing, especially in young children
 T1DM is one of the most common endocrine and metabolic conditions 
in pediatrics [14]. An increasing number of children is diagnosed with T1DM [1], 
with an annual increase of 3-5% [5], particularly in the youngest age group [1-3]. 
In Europe and North America about 1 in every 300 children will develop diabetes 
before they are 20 years old [5]. T1DM is more common in northern countries 
like Scandinavia [1]. In the Netherlands, T1DM is present in approximately 6000 
children aged 0-18 years [15] and the incidence is also increasing, especially in the 
youngest age group (0-4 years) [4]. 
Glycosylated hemoglobin level is an important factor in type 1 diabetes
 An important factor in the treatment of T1DM is the glycosylated 
hemoglobin level, or HbA1c level. The HbA1c level is measured once every 2-3 
months and gives an impression of the average blood glucose level over a six to 
twelve week period [16]. Results of The Diabetes Control and Complications Trial 
[17] have convincingly shown that keeping HbA1c levels close to normal levels 
avoids or delays the onset of long-term complications of diabetes, such as 
neuropathy, retinopathy, nephropathy and severe long-term health consequences 
as renal failure, heart disease, and blindness. In addition to these long-term 
complications, research has also shown that suboptimal HbA1c levels are 
associated with short-term complications like child behavior problems [18-20], 
and a lower quality of life [21-23]. An important disadvantage of tight glycemic 
control is that there is an increased risk for hypoglycemia. Patients might 
experience a hypoglycemic event in which their blood glucose level is too low by 
injecting too much insulin, eating not enough food or exercising without extra 
food [14]. When experiencing a mild hypoglycemic event, children with T1DM 
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may feel a bit shaky, weak, nervous, and sweaty, have a headache, get blurred 
vision and hunger [14]. Untreated, a severe hypoglycemic event might result in 
unconsciousness, seizures, coma and eventually death [24]. As a result, parents 
of children with T1DM are fearful for hypoglycemia [25]. To avoid the long-
term complications, parents need to keep their child’s HbA1c level close to the 
recommended level of 7.5% or 58 mmol/mol [26]. However, with lower HbA1c 
levels, the risk of a hypoglycemic event increases [26]. Despite all efforts, the 
majority of children with T1DM still do not reach this optimal HbA1c level [27, 28]. 
Reaching an optimal HbA1c level, therefore, is needed to avoid medical risks like 
hypoglycemic events [26] and the onset of long-term complications [26] and is 
therefore seen as an important factor in the treatment of T1DM.
Quality of life is an important psychological outcome factor in type 1 
diabetes
 Because the treatment of T1DM is intensive and demanding, this could 
impair the quality of life (QoL) of these children. Therefore, improving or 
optimizing the QoL of these children is another important child outcome factor 
in the treatment of T1DM. Definitions of QoL vary considerably, although there is 
consensus that QoL should be regarded as a multidimensional construct which 
describes the physical, mental and social functioning of a person [29, 30]. 
 Literature examining the QoL of children with T1DM report conflicting 
results as some studies report an impairment in QoL compared to healthy 
peers (e.g. [31, 32]), whereas other studies report the same level of QoL or that 
children with T1DM even show adaptive outcomes (e.g. [33, 34]). A possible 
explanation for impaired QoL could be the intensive treatment demands and 
possible hypoglycemic events. On the other hand, because of the substantial 
improvements in treatment regimen in the last decade [35, 36] it is also 
conceivable that, nowadays, it is easier to handle the demands of T1DM and 
therefore it could be that the QoL of children with T1DM is not impaired. 
 However, a systematic overview that summarizes the literature that 
has focused on the QoL of children with T1DM is lacking. Therefore, we have 
conducted such a systematic review, and we included case-control studies that 
compared the generic QoL of children and adolescents with T1DM with healthy 
controls. Furthermore, we also examined whether QoL differs between boys 
and girls with T1DM, whether QoL of children with T1DM differs across different 
developmental stages, and which diabetes-specific QoL domains are most 




The quality of parent-child interaction might be affected in families with a 
young child with type 1 diabetes
 Looking at Erickson’s early stages of development [37] (see Table 1), 
one can see that the first years are crucial in child development. Parents of 
children with T1DM often have to negotiate with their children when they have 
to check their blood glucose level, administer insulin or when they try to make 
sure that their child will eat the correct amount of carbohydrates. The latter 
is becoming less of a burden for parents as in modern, more flexible diabetes 
treatments, food guides insulin and not the other way around. If parents try 
to ‘trick’ their child, for example by administering insulin through an injection 
unexpectedly, this could lead to mistrust. Also, when parents do not respect 
the autonomy of the child at a later age, this could lead to doubt and shame in 
the child. Furthermore, when children are not able to cope with the challenges 
accompanied with T1DM and do not get increased responsibilities, this might lead 
to frustration and/or guilt. Also, if the children are not able to engage in social 
challenges due to their T1DM (for example, being ashamed for having T1DM or 
due to severe worries about hypoglycemic events), this might lead to feelings of 
inferiority and incompetence. 
Table 1: Erickson’s early stages of development [37]
Age Children  Failure may lead to: 
0-1 years Develop a sense of trust in their caregivers, 
their selves and their environment  
Mistrusting both 
themselves and others  
1-3 years Develop a sense of autonomy and 
independence from their caregivers  
Shame and doubt  
3-6 years Try to cope with challenges and an 
increasing responsibility  
Guilt and aggression  
6+ years Try to master intellectual and social 
challenges  
Feelings of inferiority 
and incompetence  
 
 
 The parents need or wish to adhere to the recommended treatment 
regimen may interfere with normal and age appropriate behaviors of the 
children, which might be a challenge for these parents. One can imagine that 
when children begin to refuse food, display oppositional behavior or seeking 
independence (all normal toddler and pre-school age behaviors), this could 
interfere considerably with the ability of the parents to adhere to all the 
treatment demands [38]. Managing a ‘picky eater’, setting limits and coping with 
children who show a lack of cooperation with the treatment regimen [39], may 
affect family functioning and parent-child interactions [40-42]. The quality of the 
parent-child interaction in families with a young child with T1DM might be 
impaired [43]. Therefore, is it highly important for health care providers to be 
able to examine the parent-child interaction in families with a young child with 
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T1DM to see whether there is room for improvement.
 However, there are only a small number of studies that have examined 
the quality of parent-child interaction in families with a child with T1DM; most 
studies have been conducted with older children (> 8 years) [40, 41, 44-46], or 
used a wide age range (1-14 years) [47, 48]. The studies that included young 
children (0-6 years) used observational methods in which behaviors were 
counted by frequency, time intervals, or the presence of a specific behavior [38, 
49-53]. However, these types of observation methods have some disadvantages: 
they are time consuming and behaviors cannot be evaluated in the context 
of other behaviors [54-56]. Therefore, there is a need for an observational 
instrument, which is not time consuming and could evaluate observed behaviors 
in the context of other behaviors. With this type of observational instrument, 
researchers could examine whether certain parent and/or child behaviors are 
associated with child outcomes, like the HbA1c level and QoL of the child. 
Therefore, we clearly described our plans a priori, on how to develop such an 
observation instrument (see Chapter 3) before we actually developed the 
observation instrument itself (see Chapter 4).
The association between parent-child interaction and child outcomes (HbA1c 
level and quality of life)
 There are a few studies that have focused on the quality of parent-child 
interactions in children with T1DM. The studies that have been conducted showed 
that over-involvement, restrictiveness, and hostility of the parent, conflicts and 
negative communication were associated with suboptimal HbA1c levels [57-63] 
and a lower QoL of the child [45, 64]. On the other hand, positive communication, 
reinforcement, warmth, caring behavior, and emotional support were associated 
with more optimal HbA1c levels [61, 62, 65] and a better QoL of the child [61, 66]. 
An important disadvantage of the aforementioned studies is that they did not 
include or included only a few (very) young children with T1DM. This means that 
research on the quality of the parent-child interaction in younger children and its 
potential associations with the HbA1c level and QoL is lacking. Therefore, we have 
examined whether the quality of parent-child interaction was associated with the 
HbA1c level and QoL in young children with T1DM in Chapter 5. 
Parenting young children with type 1 diabetes and being responsible for 
their treatment is stressful 
 For children with T1DM (below the age of  about 8 [39]) is it difficult to 
adequately deal with the disease themselves; therefore their parents bear the 
complete responsibility for the diabetes-management [48, 67]. Because of this full 




food intake, and guarding these parameters in conjunction with the level of 
physical activity of their child), having to think constantly about the correct 
amount of insulin/carbohydrates, and making adjustments during the day 
without any help of others, parents could experience this as having an ‘extra job’. 
Therefore, it is not surprising that many parents of young children with T1DM 
report to experience high levels of parenting stress [68].
 Parents of young children with T1DM report higher levels of parenting 
stress than parents of older children with T1DM [69-71]. This can be explained by 
the behavior of young children, as they can be unpredictable in their physical 
activity level and eating behavior and because they do not always express 
symptoms when having a high or low blood sugar level [72]. Parents of young 
children with T1DM, therefore, should always be vigilant [73], even during 
the night as children could experience hypoglycemic events [74, 75]. Another 
situation that is often regarded as stressful by parents is the mealtime [50]. At 
that time both food intake and insulin administration has to be managed, in 
addition to normal mealtime behaviors. [76]. Therefore, parents of children with 
T1DM do not only experience general parenting stress like many parents, but also 
disease-related parenting stress. Disease-related parenting stress, i.e. pediatric 
parenting stress, distinguishes from general parenting stress by taking into 
account specific disease-related factors like the child’s health, treatment 
demands, communication with the child and medical team, emotional and role 
functioning [77]. 
Parenting stress is related with both medical and psychological outcome 
factors
 Based on prior research, it can be hypothesized that a higher level of 
pediatric parenting stress could be related with the HbA1c level of the child in a 
bi-directional way. High HbA1c levels can cause parental stress, but on the other 
hand, a certain level of parental stress is perhaps needed to achieve and maintain 
a lower , more optimal, HbA1c. Indeed, a study including parents of young children 
with T1DM has shown that a higher level of pediatric parenting stress was related 
with a more optimal HbA1c level [71]. But again on the other hand, some parents 
feel distressed when their child has a relatively high blood glucose level as they 
strongly aim to avoid long- and short-term complications. Therefore, higher levels 
of pediatric parenting stress could also contribute to higher levels of parental 
involvement of diabetes-management and lead to more optimal HbA1c levels in 
these young children [78]. This suggests that a certain amount of pediatric 
parenting stress seems to benefit the medical outcomes in young children with 
T1DM. However, there is only one study that has examined this association in 
young children with T1DM; in that particular study, all children received insulin 
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through multiple daily insulin injections [71]. Nowadays, however, most young 
children are on insulin pump therapy because of the benefits of using a pump 
[79]. As parents of young children with T1DM on insulin pump therapy report 
lower levels of (pediatric) parenting stress [69, 70], the association between 
parenting stress and HbA1c levels in these children might be different. However, 
the association between parenting stress and HbA1c levels in children with insulin 
pumps has not been examined yet.
 Literature on the associations between parenting stress and QoL in young 
children with T1DM is also lacking. A study with older children (12-17 years) [80] 
found that higher levels of general parenting stress were associated with a lower 
reported child QoL. Maybe higher levels of general and pediatric parenting stress 
are also related to a lower child QoL in young children with T1DM as the stress 
affects the parent’s and therefore the child’s mood. Literature in other pediatric 
populations supports this assumption, for example, a study with children with 
cerebral palsy showed that higher levels of parental stress were associated with 
lower child QoL [81]. 
 In Chapter 5, as mentioned earlier, we examine the associations between 
the quality of parent-child interactions and child outcomes (HbA1c level and QoL). 
Because research has shown that a lower quality of parent-child interaction is 
strongly correlated with a higher level of parenting stress [for example 82, 83], we 
also believe that a higher level of parenting stress is related to child outcomes like 
a higher HbA1c level and lower QoL of the child (or vice versa). Because of a lack in 
research on the associations between parenting stress and child outcomes (HbA1c 
level and QoL), we also have examined these associations in Chapter 5.  
Pediatric parenting stress in both fathers and mothers of young children 
with type 1 diabetes
 In the field of pediatric parenting distress, fathers of young children with 
T1DM are understudied. For example, a recently published review [78] included 
only one study with fathers of young children (2-6 years) with T1DM. This study 
showed that fathers experienced relatively mild levels of pediatric parenting 
stress [72]. Unfortunately, no information about the pediatric parenting stress of 
the mothers was reported. Although it can be expected that mothers experience 
higher levels of pediatric parenting stress than fathers based on research in 
parents of older children with T1DM (7-14 years) [84, 85]. Furthermore, mothers 
are most of the times responsible for the diabetes-management of their child [86] 
and, therefore, might experience higher levels of pediatric parenting stress than 
their spouses. There seems to be a lack of information about the differences in 
pediatric parenting stress in mothers and fathers of young children with T1DM, 




to provide adequate support for families. 
 Even though literature has shown that parents of young children with 
T1DM report higher levels of pediatric parenting stress [69-71], literature on 
pediatric parenting stress in these families over time is limited. This information, 
however, is needed to be able to provide the help and support these parents 
might need. As far as we know, only one study has examined pediatric parenting 
stress in parents of young children (4-7 years) with T1DM over time [69]. This 
study, however, included a small group of parents (n=24), and examined the 
change in pediatric parenting stress after their child has changed treatment 
regimen. Therefore, knowledge about the changes over time in pediatric 
parenting stress in parents of young children with T1DM without changing 
treatment regimen is lacking, but needed to be able to provide the support 
and help these parents might need. Therefore, we have compared the level of 
pediatric parenting stress between fathers and mothers of young children with 
T1DM and studied the course of pediatric parenting stress over time (see Chapter 
6).
Attachment might act as a moderator on the association between pediatric 
parenting stress and child outcomes (child behavior problems, HbA1c level, 
and diabetes-specific quality of life)
 Research in children with T1DM has shown that parenting stress and child 
behavior problems are positively associated [87-89]. However, research in the 
general population has also shown that the quality of the attachment relationship 
acts as a moderator on this relationship between parenting stress and child 
behavior problems [90]. Attachment can be described as the emotional bond 
between an infant and his or her parent [91]. This bond develops over time [92], 
which is based on the daily parent-child interactions [93, 94]; higher quality of 
parent-child interactions represent a better attachment than lower quality of 
parent-child interactions [95]. In infancy, children become attached to their 
parents [96]. Infants form an attachment relationship with their parents, who 
function as a secure base for the child to explore the environment [97]. This 
attachment relationship between parent and child can be classified as ‘secure’ 
or ‘insecure’ [98]. Children who are securely attached explore the environment 
when the attachment figure is present, are upset for only a short period of time 
when the attachment figure leaves and show affection toward the attachment 
figure when he/she returns, while children who are insecurely attached do 
not explore the environment that much, are very upset or not upset at all 
when the attachment figure leaves and show resistance or avoidance toward 
the attachment figure when he/she returns [91, 99-101]. The nature of this 
attachment relationship has a strong influence on later child development [100, 
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102] and is therefore an important focus of interventions [91, 103]. 
 Currently, attachment in young children with T1DM has not been 
examined. Previous research with healthy children has shown that the quality 
of the attachment relationship acts as a moderator on the relationship between 
parenting stress and child behavior problems [90], but this has not been studied 
in young children with T1DM. More specifically, we therefore aimed to examine 
whether the quality of attachment acts as a moderator on the relationship 
between pediatric parenting stress and child outcomes (child behavior problems, 
HbA1c level, and diabetes-specific QoL) in young children with T1DM in Chapter 7.
Initiation of the OKI-DO study
 The data for this thesis were collected within the OKI-DO study (Ouder 
Kind Interactie – Diabetes Onderzoek). All families with a young child (0-7 years) 
with T1DM from 15 hospitals in the Netherlands were invited to participate. 
Excluded were families with a child with a mental disability, Down syndrome, an 
Autism Spectrum Disorder, or when families lacked basic proficiency in Dutch. In 
total, 17 families were excluded. Of the remaining 121 families, 77 families (64%) 
agreed to participate in the OKI-DO study. All these families were contacted to 
make an appointment for a home visit. The home visit consisted of videotaping 
parent-child interactions and collecting the completed questionnaires (assessing 
(pediatric) parenting stress, (diabetes-specific) QoL, and child behavior problems) 
by both parents. Furthermore, after each home visit, the quality of the attachment 
relationship between caregiver and child was assessed and the HbA1c level was 
retrieved from the medical records of the children. One year after the home visit, 
both parents were asked to complete the questionnaire about pediatric parenting 
stress again. 
Summary of the aims of the study: 
 Figure 2 represents the present thesis in a structured way:
•	 The striped line represents the strong correlation between the quality 
of parent-child interaction and parenting stress, which already has been 
examined thoroughly for example [82, 83]. The grey line represents 
the attachment theory, which states that the quality of the attachment 
relationship is positively associated with the quality of parent-child interaction 
[93, 94]. The striped and grey line have been outlined in the present chapter 
(Chapter 1). 
•	 In Chapter 2, we focus on one specific child outcome, namely the QoL of 
children with T1DM (box child outcomes in Figure 2). The aim of this chapter 
is to gain more insight into the quality of life of children with T1DM.




parent-child interaction during diabetes-specific situations is described (box 
parent-child interaction). 
•	 Chapter 5 is represented in the dotted lines. The aim is to examine 
relationships between the quality of parent-child interaction and parenting 
stress with the HbA1c level and Qol of the child.
•	 The box parenting stress is further examined in Chapter 6, in which we will 
gain more insight into pediatric parenting stress of both fathers and mothers 
of young children with T1DM. 
•	 The role of attachment is represented in the black line. In Chapter 7 we will 
examine whether the attachment relationship acts as a moderator on the 
relationship between pediatric parenting stress and child outcomes (child 





Figure 2: Overview of the present thesis.
 An overview of the main findings of the present thesis will be 
discussed in the last chapter, in which we will also critically review the OKI-DO 
study, suggest practical and clinical implications, and recommend possible 
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ABSTRACT
Introduction
Children with type 1 diabetes mellitus (T1DM) have to deal with a complex and 
demanding daily treatment regime which can have a negative impact on the 
quality of life (QoL) of these patients. The objective of the present study is to 
review studies that have compared generic quality of life of children and 
adolescents with T1DM with that of healthy peers. In addition, we will examine 
whether QoL differs between boys and girls, and across different developmental 
stages.
Methods
A systematic literature search using PubMed was conducted for the years 2000 
through May 2012. 17 studies were eligible for the current review. Effect sizes 
were computed to estimate the effects of having T1DM on QoL in children and 
adolescents.
Results
Although individual studies reported small to moderate effect sizes on the distinct 
QoL-domains, the weighted effect sizes across all studies indicated no differences 
in QoL-domains between children and adolescents with T1DM and healthy 
controls. However, disease-specific problems were certainly present. Girls with 
T1DM reported lower generic and disease-specific QoL than boys with T1DM. 
Relationships between age and generic or disease-specific QoL remained unclear.
Conclusions
Although children and adolescents with T1DM have to live with a demanding 
treatment regime, overall results revealed that their generic QoL is not impaired 
compared to healthy peers. However, disease-specific QoL problems, including 
a negative impact of diabetes on daily functioning, and diabetes-related worries 
were certainly present. Longitudinal research is needed in order to provide 




 Results of the Diabetes Control and Complications Trial (DCCT) have 
convincingly shown that keeping blood glucose levels close to normal levels 
avoids or delays the onset of long-term complications of diabetes [1]. To achieve 
or maintain optimal glycemic control, children with type 1 diabetes (T1DM) and 
their parents have to deal with a complex and demanding daily treatment regime, 
including blood glucose monitoring (several times a day) and administering a 
correct dose of insulin at the right time, regulation of food-intake, and guarding 
these parameters in conjunction with their level of physical activity. Hypoglycemic 
events, the intensive and demanding treatment regime and changing blood 
glucose levels could impair the quality of life (QoL) of children and adolescents 
with T1DM [2, 3]. However, it has also been noted that children with T1DM do not 
necessarily report lower QoL and sometimes even show adaptive outcomes [4, 5].
 Obviously, the first goal of healthcare providers is to optimize metabolic 
control of children with T1DM. However, nowadays, healthcare providers are 
more and more challenged to guard and maintain the QoL of these children 
because QoL has become clearly established as an important endpoint in medical 
care [6]. This especially applies to chronic diseases for which complete recovery 
is unlikely. Although definitions of QoL vary widely, there is consensus about two 
central aspects. First, QoL should be regarded as a multidimensional construct 
incorporating at least three broad domains that can be affected by one’s disease 
or treatment, including physical, mental and social functioning [7, 8]. Second, 
QoL should be assessed from the patient’s perspective whenever possible [8-11]. 
Recommendations with respect to the minimum age of children to complete QoL 
instruments vary from seven to nine years [11], parents often serve as proxies for 
younger children [12].
 Most instruments to assess QoL can be classified as either generic or 
disease-specific. The generic instruments are designed to measure all aspects 
of health and well-being irrespective of the underlying disease, and enable 
comparisons across different disease groups, and with healthy or non-diabetic 
comparison groups. However, the generic instruments are limited in that they 
do not measure specific aspects that are of particular relevance to patients with 
T1DM, such as disease symptoms or the impact of certain treatments. Conversely, 
disease-specific measures examine the symptoms of specific disease groups and 
how they function [13, 14].
 Several narrative reviews have studied (aspects of) the QoL of children 
with T1DM [15-19]. The results showed that children and adolescents with 
T1DM are more likely to experience psychosocial problems such as depression, 
behavioral problems and anxiety than healthy peers [15-19]. However, none of 
these reviews has been conducted systematically. To our knowledge, there is only 
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one systematically conducted review [20] which, however, focused only on mental 
QoL, leaving out social, physical, and disease-specific QoL. This meta-analytic 
review [20] reports that children with T1DM are slightly at more risk for anxiety 
and depression, compared with comparison groups, although this effect was 
smaller among more recent studies [20]. A systematic overview of generic QoL 
in combination with disease-specific QoL in children and adolescents with T1DM 
worldwide is lacking, indicating that the complete impact of T1DM on QoL is 
unknown.
 By reviewing the available literature, we attempt to maximize the 
information concerning generic QoL-domains (i.e., mental, social, and physical 
functioning) and disease-specific QoL (i.e., symptoms, worries, and disease-
related problems) of children with T1DM. 
 Because girls are known to report their QoL lower as boys in the general 
population and in other patients groups [21, 22], and because children and 
adolescents have different developmental tasks (making friends in childhood 
versus being more independent in adolescence [23]) and therefore might perceive 
their QoL differently, we also decided to examine the potential effects of gender 
and age on QoL in the included studies. Therefore, our review has four objectives:
 1.   to compare generic QoL-domains of children and adolescents with 
       T1DM with healthy controls,
 2.   to examine whether QoL differs between boys and girls with T1DM,
 3.   to examine whether QoL of patients with T1DM differs across different
       developmental stages (e.g., children versus adolescents),
 4.   to examine which diabetes-specific QoL domains are most affected in 
       children and adolescents with T1DM.
Methods
Search strategy
 A literature search was conducted using the PubMed database for the 
years 2000 through May 2012. We decided to exclude articles published before 
2000, because of substantial changes in treatment regimen and new clinical 
standards in the last few years [24, 25].
 A combination of the following entries in title and/or abstract was used: 
‘type 1 diabetes’ or ‘type 1 diabetes mellitus’ or ‘juvenile-onset diabetes’ or 
‘juvenile-onset diabetes mellitus’ or ‘insulin dependent diabetes’ or ‘insulin 
dependent diabetes mellitus’ or ‘diabetes type 1’or ‘diabetes mellitus type 1’ in 
combination with ‘quality of life’, or ‘health status’ or ‘social’ or ‘psychological’ or 
‘psychosocial’ or ‘mental’, and ‘child’ or ‘children’ or ‘youth’ or ‘adolescents’ or 
‘adolescent’, and ‘healthy control’, or ‘control’, or ‘control group’, or ‘comparison’, 
or ‘comparison group’, or ‘general’, or ‘general population’, or ‘population’. It 
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was also stated that keywords in title/abstract should not include, ‘pregnancy’, 
‘genetics’, ‘transplantation’, ‘chromosome’, ‘islet functioning’, ‘medicine’, ‘type 2’. 
While searching, two limits were activated: results should only include articles 
published in the year 2000 or later, and written in the English language.
Statistics
 First, to compare generic QoL of groups of patients with T1DM with 
healthy controls, we calculated effect sizes, Hedges’ d, based on standardized 
differences between mean scores, t-statistics or correlations [26]. Separate 
weighted effect sizes d+ across all included studies, which weigh the effect sizes 
according to the respective sample sizes [26, 27], were calculated for physical 
QoL, psychosocial QoL, and overall QoL. According to Cohen, effect sizes d of 0.20, 
0.50, and 0.80 can be considered small, medium, and large, respectively [28].
 When the included studies compared generic and/or diabetes-specific 
QoL between boys and girls with T1DM and across different age groups with 
T1DM, effect sizes were also calculated. When the available studies did not 
include data to calculate effect sizes, results of gender and age differences were 
described.
 To be able to compare (outcomes of) the studies, each study was 
evaluated with an evaluation score. The following criteria were developed to 
evaluate the quality of the study. Criterion A: assessing all three (2 points), two (1 
point) or one (0 points) QoL-domain(s). Criterion B: assessing both generic and 
disease-specific (1 point), or only one type of QoL (0 points). Criterion C: assessing 
QoL with self-reports (2 points), partly self-reports (1 points), or only proxy 
reports (0 points), except when patients were too young for self-reports [11, 12]. 
Criterion D: sample with more than 100 (3 points), between 51 and 99 (2 points), 
between 10 and 50 (1 point), or less than 10 patients (0 points). Criterion E: results 
between different age groups with T1DM were presented separately (1 point), 
or not (0 points). Criterion F: results between boys and girls with T1DM were 
presented separately (1 points), or not (0 points). Hence, scores for evaluating the 
included studies could vary from 0 to 10.
 The first search resulted in 298 hits. Studies were included when they (a) 
were empiric quantitative studies, (b) focused on at least one of the domains of 
generic QoL and used a QoL-questionnaire to assess QoL, (c) included a healthy 
control group, and (d) provided statistics to calculate effect sizes. The flow chart 
in Figure 1 shows the search and selection of relevant studies. Based on the 
inclusion criteria, 18 studies were included [3-5, 29-43]. An additional manual 
search of the references of the selected articles and previous narrative reviews 
was carried out, which resulted in the inclusion of no more articles. Two studies 
[29, 40] did not report mean scores, t-statistics or correlations, effect sizes of 
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these studies were derived from figures in the articles. One study by Varni et al. 
[43] was excluded because it was based on data from another study, that was 
already included. Therefore, a total of 17 studies were included in this review [3-5, 
29-42].
Figure 1: Flow chart of literature search and selection.
# Studies that had no healthy comparison groups when discussing generic QoL or which mainly 
examined the following topics were excluded: reviews, QoL of parents or family, family functioning, 
intelligence, qualitative studies, other diseases or T1DM in combination with T2DM or other diseases. 
When articles tested the effectiveness of interventions or treatments and also provided QoL-measures 
at baseline, they were included. 
^ One study by Varni et al. [43] was excluded because of the use of the same diabetes sample in 
another included article [38]; we decided to use the most recent one [38].
Results
Characteristics of included studies
 An overview of the included studies, their characteristics, and evaluation 
is presented in Table 1. Studies differed considerably on several features. Sample 
sizes ranged from N=68 to N=629, the percentage of male participants ranged 
from 38% to 57% (when data was available); mean age in the studies ranged from 
10 to 15 years (range 2-19 years). When studies included both self- and proxy-
reports in assessing child’s QoL and calculating effect sizes was possible for both 
assessments, only the children’s perspectives were taken into account.
 Of the 17 included studies, eight studies used the PedsQL for assessing 
generic QoL [3, 4, 30, 33, 34, 37-39]. Other instruments used to assess QoL were 
the CHQ-CF [32, 35, 40], the KINDL-R [29, 41], the MMQL [42], the DQoL Measure 
















 Of the 17 included studies, six studies assessed disease-specific QoL with 
all of them using validated QoL-questionnaires including the PedsQL Diabetes 
Module [3, 4, 30], the Diabetes Quality of Life questionnaire [32], the Diabetes 
Related-Quality of Life [5], or the DQoL Measure for Youth [31]. 
 The included studies were also evaluated at 6 criteria (see statistics). 
Scores for evaluating the included studies could vary from 0 to 10. Table 1 shows 
the evaluation scores of all included studies.
Comparison between children with T1DM and healthy controls in generic QoL 
domains
 Effect sizes (Hedges‘ d) of physical, psychosocial, and overall QoL are 
shown in Table 1. Effect sizes were first calculated per subscale of the used 
instruments in each study. After that, mean effect sizes of physical, psychosocial, 
and overall QoL were calculated for each study by including the effect sizes of 
scales that assessed this QoL-domain. For example, in the study of de Wit et al. 
[40] the effect size of physical QoL (d = -0.12) consisted of the effect sizes of the 
subscales ‘physical functioning’ (d = 0.00), ‘role-functioning physical’ (d = -0.31) 
and ‘bodily pain’ (d = -0.05). The effect size of psychosocial QoL (d = -0.05) was 
calculated by taking into account the effect sizes of the subscales ‘role-functioning 
emotional’ (d = -0.11), ‘role-functioning behavioral’ (d = 0.07), ‘behavior’ (d = 0.00), 
‘mental health’ (d = -0.07), ‘self-esteem’ (d = 0.00), and ‘family cohesion’ (d = -0.06). 
The effect size of overall QoL (d = -0.36) consisted of the effect size of ‘general 
health’ (d = -0.36).
 The weighted effect sizes1  (not given in Table 1) were -0.05 (n=14) for 
physical QoL, -0.00 (n=14) for psychosocial QoL and -0.05 (n=15) for overall QoL. 
 Hence, although individual studies reported small to moderate effect 
sizes on the distinct QoL-domains, the weighted effect sizes d+ across all studies 
indicated minimal differences in QoL-domains between children and adolescents 
with T1DM and healthy controls.
Comparison between boys and girls with T1DM in QoL
 Of the 17 included studies, there were only two studies [3, 32] that 
compared generic QoL and three studies [3, 31, 32] that compared disease-
specific QoL between boys and girls with T1DM that allowed calculating effect 
sizes of the gender differences. Positive effect sizes indicate that boys reported 
better generic QoL than girls (not shown in table). Effect sizes based on the results 
of these studies were 0.19 for physical QoL [32], 0.29 [32] for psychosocial QoL, 
and 0.28 [32], and 0.51 (Cohen’s d) [3] for total QoL. These effect sizes, with small 
or medium effects, indicate that girls reported lower generic QoL as compared to 
boys. 
1 Only Hedges’d effect sizes were taken into account when calculating the weighted effect size.
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 For disease-specific QoL, the effect sizes were 0.36 for diabetes-related 
worries [32], 0.31 for diabetes impact [32], 0.44 [32], 0.52 (Cohen’s d) [31] for 
satisfaction, and 0.47 (Cohen’s d) [3] for overall disease-specific QoL. These 
effect sizes indicate that girls reported having more worries about diabetes, less 
satisfaction and lower overall diabetes-specific QoL than boys. Unfortunately, the 
small number of studies prohibited the calculation of weighted effect sizes. 
 When the calculation of an effect size was not possible, for example 
due to the lack of means and standard deviations, results of individual studies 
showed similar results [4, 29, 40], except for one study who found no significant 
differences between boys and girls [36].
Comparison between different age groups of patients with T1DM
 Of the 17 included studies, there were only four2 studies that compared 
generic QoL [3, 29, 32, 35] and only one study that compared diabetes-specific 
QoL [3] between different age groups with T1DM that allowed calculating effect 
sizes. Positive effect sizes indicate that older children reported better generic QoL 
than younger children (not shown in table). Effect sizes based on the results of 
these studies were 0.12 [32], -0.03 [35], and -0.09 [29] for physical QoL, -0.36 [32], 
-0.09 [35], and -0.26 [29] for psychosocial QoL, and -0.25 [32], -0.22 (Cohen’s d) [3], 
-0.01 [35], and -0.46 [29] for total QoL. These effect sizes, ranging from small to 
medium, indicate that older children (aged 12-18 [35], 13-16 [29], 13-18 [3], and 
15-18 [32]) reported lower generic QoL as compared to younger children (aged 
5-11 [35], 8-12 [3, 29], and 11-14 [32]). 
 For diabetes-specific QoL, the effect size was calculated at 0.47 (Cohen’s 
d) for overall diabetes-specific QoL [3], indicating that children (aged 8-12) 
reported lower disease-specific QoL and more problems than adolescents (aged 
13-18).  Unfortunately, the small number of studies prohibited the calculation of 
weighted effect sizes.
 
 When the calculation of an effect size was not possible, due to the lack of 
the needed statistics, results of individual studies showed no clear results. Some 
studies found no differences in generic and/or diabetes-specific QoL in different 
age groups [4, 34, 40], while others did found an effect of age on generic and/or 
diabetes-specific QoL [4, 31, 32, 36]. One study used a different questionnaire in 
the younger (primary/junior school) and older (high school) group children, so 
comparing these different age groups was unfortunately not possible [5].
2 The study of Wake [35] only reported data on the CHQ-Parent From on which we could calculate 
effect sizes between different age groups.
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Diabetes-specific Quality of Life
 Of the 17 included studies, six studies examined diabetes-specific QoL [3-
5, 30-32]. The two most affected domains in the PedsQL are: Worry and Treatment 
barriers [30], Diabetes symptoms and Worries [4], Communication and Treatment 
barriers [3].  The two most affected domains in other studies are: Family burden 
related to diabetes and Family involvement [5], Impact and Satisfaction [32], 
Disease Impact and Disease-Related Worries [31].




























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 The first objective of this systematic review was to compare generic 
QoL of children and adolescents with T1DM with that of healthy comparison 
groups. On average, children and adolescents with T1DM showed no differences 
in physical, psychosocial, and overall QoL as compared to healthy peers. This 
finding is not in line with results of previous, narrative reviews, which reported 
that children and adolescents with T1DM reported more psychosocial problems 
and lower QoL than healthy peers [15-19]. However, these narrative reviews 
were conducted non-systematically, focused mainly on just one part of QoL, 
like psychological problems [16], psychosocial problems [17, 19], or depression 
[18], and were conducted (almost) more than 10 years ago [15, 18, 19]. It 
seems plausible that the different conclusions may be a result of substantial 
improvements in treatment regimen, as the recent meta-analysis about 
depression among children with T1DM found that group differences are getting 
smaller with time, which is consistent with our findings [20].
 In the current systematically conducted review, some individual studies 
showed lower reported QoL for children and adolescents with T1DM. When the 
weighted effect sizes d+, that take sample sizes into account, across all included 
studies, were calculated, it appeared that on average studies did not show any 
QoL differences between patients with T1DM and healthy peers. However, it 
should be mentioned that the included studies used different instruments 
to measure QoL, which could influence the results. To be able to determine 
which outcomes of individual studies were most valuable, we evaluated the 
methodological quality of each included study (see Table 1). The four high quality 
studies with an evaluation score of 9 or 10 [3-5, 32], did not show consensus, as 
two studies [3, 32] showed a negative effect of T1DM on QoL and the two other 
studies [4, 5] did not. As the way of determining QoL, included QoL domains, and 
sample size, were included in the composition of the evaluation scores, a possible 
explanation of these contrasting findings remains unclear. 
 Although we found that, on average, no differences were found in 
generic QoL domains between children with T1DM and healthy controls, several 
studies reported that disease-specific problems were certainly present [3-5, 30, 
32]. For example, children and adolescents with T1DM worried about possible 
consequences of their disease (e.g., worries about whether they would pass out), 
were less satisfied with their social and school life (e.g., less satisfaction with 
social relationships and friendships), felt like their disease was a burden on their 
families, and reported that T1DM influenced their daily functioning (e.g., diabetes 
interrupted their leisure time activities) [3-5, 30, 32].
 Furthermore, it was found that girls perceived lower generic QoL than 
boys [3, 29, 32, 40]. The studies examining gender differences in diabetes-specific 
CHAPTER 2
38
QoL found the same pattern, as girls consistently reported more diabetes-
related worries and lower overall disease-specific QoL than boys. It should be 
noted, however, that studies with other patient groups, or healthy children, also 
showed that QoL was poorer for girls [21, 22]. Apparently, girls perceive more QoL 
problems than boys in general, independent of their health status. The Hvidore 
Study Group, who found the same result in 2101 adolescents with T1DM [44], also 
formulated some diabetes-related hypotheses about why girls report more QoL 
problems than boys with T1DM. This difference could be related to the earlier 
onset of puberty and hormonal changes in girls [45-48], and with abnormal eating 
behaviors and lack of physical activity in girls [49, 50] as explained by the Hvidore 
Study Group [44]. 
 Results of the studies that examined to which extent generic and 
disease-specific QoL differed across developmental stages, revealed no clear 
patters. It was difficult to group the patients according to mutually exclusive age 
groups, because age ranges varied across the included studies, which hampered 
comparison of studies. For example, in the study of Wagner et al. [29] patients 
aged between 8 and 12 years were designated as children and patients aged 
between 13 and 16 years as adolescents, whereas in the study of Graue et al. [32] 
patients aged between 11 and 14 years were designated as younger adolescents 
and aged between 15 and 18 years as older adolescents. Furthermore, most 
studies examining QoL differences across developmental stages have been 
conducted with children and adolescents over 8 years, which precluded us to 
draw conclusions about the prevalence of generic and disease-specific problems 
in young patients. Therefore, the results of the current review might be more 
applicable to older children (>8 years) and adolescents having T1DM. Hence, 
specific knowledge of the QoL of the youngest patient-group is lacking, and no 
specific statements can be made about the QoL of a young child with T1DM. To 
summarize, most studies found that younger children with T1DM reported better 
generic QoL than older children with T1DM. One explanation of this finding 
might be due to higher levels of stress in the adolescent group [51]. Furthermore, 
one study [3] looked at diabetes-specific QoL and found that older children 
reported better disease-specific QoL compared to younger children. This could 
be explained by the fact that older children might be more habituated to their 
treatment and more independent of their parents in respect of their diabetes-
management [52].
Limitations
 A problem when reviewing the generic and disease-specific QoL 
of children and adolescents with T1DM is the heterogeneity of the study 
methodology between studies. Not all studies included in the current review did 
QUALITY OF LIFE: A SYSTEMATIC REVIEW
39
2
employ the above consensus definition of QoL and used validated generic QoL 
questionnaires. The use of different questionnaires to assess generic QoL or one 
of its aspects might explain why different results were found between individual 
studies. Other limitations were that studies used selective samples (e.g. limited by 
age) or that statistics were often not calculated per age group but averaged across 
age groups. Another problem (as with all reviews) is that not all manuscripts 
are submitted for publication or accepted for publication and this may lead to 
publication bias. Selection bias may have occurred when published manuscripts 
were excluded because they did not report sufficient information to calculate 
effect sizes.
Future research
 None of the included studies made use of a longitudinal study design: 
all of the included studies compared QoL between children in different 
developmental stages (i.e. made use of between-subjects design) rather than 
comparing QoL of the same children across different developmental stages (i.e. 
within-subjects design). In order to provide tailored care to help patients and 
their parents to cope with their disease, more knowledge about the course of 
QoL of children and adolescents with T1DM is needed to investigate the course 
of both generic and disease-specific QoL. Consequently, future research should 
also assess the QoL of (very) young children (< 8 years) with T1DM because these 
young children are often not included and information about the generic and 
diabetes-specific QoL in this group is scarce. 
 Furthermore, other variables, besides gender and age, should be taken 
into account, like glycemic control (HbA1c), or time since diagnosis, as they might 
influence QoL [53, 54].
Clinical implications
 Pediatricians who treat children and adolescents with T1DM should be 
well aware that although, on average, no generic QoL problems are prevalent 
(keeping in mind individual variation), disease-specific problems certainly are. 
They should also be aware that girls are at more risk for QoL problems than 
boys. Clinicians should not only inquire about patients’ general wellbeing, but 
also disease-specific wellbeing. Because the results of the current review showed 
that the prevalence of disease-specific problems is very diverse, healthcare 
providers best provide treatments specifically tailored to individual patients. 
When clinicians are aware of additional diabetes-specific problems, they 
could refer their patients for further support and treatment, such as to other 
medical healthcare practitioners (e.g. dieticians, district nurses), to non-medical 
professionals who provide psychosocial support (e.g. psychologists, social 
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workers), or to a combination of health care providers. Furthermore, healthcare 
providers should periodically assess and discuss the QoL of their patients which 
has proved beneficial for the QoL of adolescents with T1DM [55].
 
Conclusion
 Although children and adolescents with T1DM have to live with a 
demanding treatment regime and are at risk for complications and fluctuating 
blood-glucose levels, results of this review revealed that, on average, their generic 
QoL is not impaired as compared to healthy peers. However, studies reported 
that disease-specific QoL problems, such as negative impact of diabetes on 
daily functioning, diabetes-specific worries, and less satisfaction with life were 
prevalent in patients, although the prevalence of these problems varied between 
studies. Furthermore, girls with T1DM reported lower generic and disease-specific 
QoL than boys with T1DM, but this is also present in other patient groups and 
groups of healthy children. No clear association was found between age and 
generic and disease-specific QoL. Studies assessing generic and disease-specific 
QoL of very young children with T1DM as well as studies comparing generic QoL 
between different age groups are limited. More longitudinal research is needed in 
order to provide tailored care for children of all ages with T1DM.
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ABSTRACT
Introduction
In young children with type 1 diabetes mellitus (T1DM) parents have full 
responsibility for the diabetes-management of their child (e.g. blood glucose 
monitoring, and administering insulin). Behavioral tasks in childhood, such 
as developing autonomy, and oppositional behavior (e.g. refusing food) 
may interfere with the diabetes-management to achieve an optimal blood 
glucose control. Furthermore, higher blood glucose levels are related to more 
behavioral problems. So parents might need to negotiate with their child on the 
diabetes-management to avoid this direct negative effect. This interference, the 
negotiations, and the parent’s responsibility for diabetes may negatively affect the 
quality of parent-child interaction. Nevertheless, there is little knowledge about 
the quality of interaction between parents and young children with T1DM, and the 
possible impact this may have on glycemic control and psychosocial functioning 
of the child. While widely used global parent-child interaction observational 
methods are available, there is a need for an observational tool specifically 
tailored to the interaction patterns of parents and children with T1DM. The main 
aim of this study is to construct a disease-specific observational method to assess 
diabetes-specific parent-child interaction. Additional aim is to explore whether 
the quality of parent-child interactions is associated with the glycemic control, 
and psychosocial functioning (resilience, behavioral problems, and quality of life).
Methods / Design
First, we will examine which situations are most suitable for observing diabetes-
specific interactions. Then, these situations will be video-taped in a pilot study 
(N=15). Observed behaviors are described into rating scales, with each scale 
describing characteristics of parent-child interactional behaviors. Next, we 
apply the observational tool on a larger scale for further evaluation of the 
instrument (N=120). The parents are asked twice (with two years in between) 
to fill out questionnaires about psychosocial functioning of their child with 
T1DM.  Furthermore, glycemic control (HbA1c) will be obtained from their medical 
records.
Discussion
A disease-specific observational tool will enable the detailed assessment of the 
quality of diabetes-specific parent-child interactions. The availability of such a tool 
will facilitate future (intervention) studies that will yield more knowledge about 
impact of parent-child interactions on psychosocial functioning, and glycemic 




 Results of The Diabetes Control and Complications Trial (DCCT) have 
convincingly shown that keeping blood glucose levels close to normal levels 
avoids or delays the onset of long-term complications of diabetes [1]. When 
young children are diagnosed with type 1 diabetes mellitus (T1DM), parents get 
full responsibility for the diabetes-management of their child (e.g., blood glucose 
monitoring and administering insulin, regulation of food intake, and guarding 
the level of physical activity of their diabetic child). Normal and age appropriate 
behaviors that occur in the toddler and pre-school years (e.g. independence-
seeking, refusing food, oppositional behavior) can interfere with the ability of 
parents to complete the tasks needed to achieve optimal blood glucose control 
[2]. This interference and the full responsibility of the parents may affect family 
functioning and parent-child interaction [3-5]. 
 An overview by Anderson et al. [6] showed that when a child suffers from 
a chronic condition the parent-child relationship could be affected. Most studies 
described in this overview have shown negative effects of a medical condition 
on the quality of parent-child interactions, such as more conflict situations and 
less solution-directed communication, less cohesion, decreased medication 
adherence, and impaired functioning within the family [6]. For example, children 
with congenital heart disease reacted less responsive and their mothers appeared 
less sensitive than children and mothers in healthy families [7]. In families with a 
disturbed parent-child interaction, children with various somatic diseases showed 
more behavioral problems, but also more disease-related outcomes, such as an 
increased mean glycemic control (HbA1c) in adolescents with diabetes [8]. Higher 
glycosylated hemoglobin is associated with more behavioral problems in youth 
with type 1 diabetes [9]. Because of these possible behavioral problems, parents 
want to keep their child’s blood glucose values as close to normal as possible, to 
avoid the direct negative effect on the behavior of their child. To achieve this, the 
parents might need to negotiate with their child on the diabetes management 
tasks, but diabetes treatment is non-negotiable. These negotiations could 
negatively affect the interaction between parent and child. Diabetes is a 24/7 
disease, so struggles on treatment tasks are not comparable with other (chronic) 
diseases. 
 Because parents are responsible for the treatment of their young child 
with T1DM and the child is fully dependent on his or her parents, we expect 
that the quality of parent-child interaction significantly contributes to both the 
psychosocial development and the quality of life of these children. 
 Given the importance of the topic, it is surprising that studies examining 
the quality of the parent-child interaction in families with young children with 
T1DM are scarce. Furthermore, the small number of studies that are available has 
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several shortcomings. For example, most studies examining the quality of parent-
child interaction or related topics, have been conducted with older children with 
T1DM (> 8 years) [3, 4, 8, 10, 11], or used a wide age range (from 1 - 14 years [12, 
13]). As a result, specific knowledge of the quality of the parent-child interaction 
of the youngest patient group is lacking, and no specific statements can be made 
about the quality of parent-child interaction in families with a young child with 
T1DM.
 A second shortcoming is that in these studies self-report measures or 
semi-structured interviews were used [3, 4, 11-14]. In vivo observations and 
observational methods, however, appear more sensitive to subtle differences 
in family interactions [15]. These differences in interaction patterns may 
provide important implications for improving the quality of parent-child 
interactions during diabetes-management. Moreover, self-report measures and 
interviews reflect a subjective view from the perspective of parents, while by 
using observational methods, the interaction patterns can be assessed more 
objectively.
 To our knowledge, there is only one research group [2, 16-19], that has 
studied the quality of parent-child interaction in young children with T1DM using 
an observational method. However, the studies of this research group only 
focused on a single dimension of a disease-specific parent-child situation, namely 
behavioral problems during the meal, while in fact the combination of diabetes-
specific actions and behaviors around mealtime will give a more complete 
illustration of the diabetes-specific interactions (i.e. blood glucose monitoring, 
carbohydrate counting, and administering insulin).
 Moreover, the observations were performed with an observational 
method [20] in which the behaviors of parents and children during the meal were 
to be counted (e.g., how often the child was encouraged to keep eating). This has 
an important disadvantage. In behavior counting methods, where all behaviors 
are counted, applying nuances is difficult, while with the so-called “rating scales” 
specific behaviors can be grouped under broad categories. This way of coding 
observational data provides room to make many dimensions and nuances in 
behaviors. Moreover, the predictive value of global rating scales has proved to 
be more appropriate than just counting specific behaviors [15, 21]. An additional 
advantage of rating scales is that it costs up to 5 times less time than counting all 
behaviors [15]. The use of rating scales in observational studies is not only time 
efficient but also gives a clinical picture which results in more specific implications 
for intervention purposes.
 Another limitation of these studies is that generic parent-child 
interactions were not observed [2, 16-19]. It might be that diabetes-specific 
parent-child interactions affects child behavior (such as gaining independence, 
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stubbornness, oppositional behavior) and parental behavior (such as sensitivity, 
respecting autonomy, having fun together) [22] which might negatively affect the 
daily family life and the generic quality of the parent-child interaction. 
 The results of the cross-sectional studies of Patton et al. [2, 16, 17] 
showed that the behavior of the children and parents during mealtime were 
associated with the glycemic control (HbA1c), the more family malfunctioning, the 
higher the glycemic control (HbA1c). However, longitudinal studies are currently 
lacking in this area. 
 We expect that the way in which parents treating their child with 
T1DM during these often annoying, sometimes even invasive, yet unavoidable 
procedures can affect blood glucose control (HbA1c) and psychosocial functioning. 
For example, if the mother responds anxiously when she has to monitor her 
child’s blood glucose, the child may start to cry. If the mother then decides to 
postpone the finger prick this could lead to a hyperglycemia. Some parents may 
also have strong worries about future complications or hypoglycemic events. 
Because of these concerns, parents may decide monitor the child’s blood glucose 
15 times a day, three times per night, once at 23:00, and even once at 2:00 pm 
and once at 5:00 pm. These examples of non-constructive interaction patterns 
can be physically and emotionally stressful for the child (and parents), which 
might disturb the balance between effective treatment and optimal quality of life.
 Because diabetes-related behaviors are usually consolidated in the first 
years post diagnosis [12, 23], interventions should start as early as possible. 
The combination of observing both generic and disease-specific interactions 
will identify interactional patterns to evaluate future behavioral interventions, 
with the aim of learning more effective parent-child interactions to optimize the 
glycemic control and psychosocial functioning of young children with T1DM as 
early as possible to prevent future problems.
 In the past decades, several global rating scales have been developed 
for assessing different aspects of the quality of parent-child interactions, e.g., 
the Emotional Availability Scales (EAS) [24] and the scales developed by Erickson, 
Sroufe and Egeland [25]. These measures were designed to cover different 
aspects of parent-child interaction irrespective of an underlying disease. Disease-
specific measures could assess interactions between parents and children at 
a disease-specific level (e.g., during administering insulin, mealtime behavior). 
Disease-specific instruments are expected to be more responsive to small 
changes that are important to clinicians or patients [26]. However, such a disease-
specific observational measure is not available for children with T1DM. The main 
aim of the present study is to develop a disease-specific observational method, 
including a scoring system, to assess diabetes-specific parent-child interaction 
and to test the initial and preliminary psychometric properties of the pilot version 
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of the instrument. Additional aim is to explore whether the quality of parent-child 
interaction is associated with the glycemic control, child behaviors, and quality of 
life of children with T1DM.
Methods / Design
Developing the OKI-DO observation method
 The development of the OKI-DO observation method (OKI-DO, Ouder-
Kind Interactie Diabetes Onderzoek, which means: Parent-Child Interaction 
Diabetes Research) proceeds in two steps: (1) a small scale pilot study, and (2) a 
large scale validation study (see Figure 1). 
Figure 1: Development of the observational method to assess the diabetes-
specific quality of the parent-child interaction: this figure shows the steps in 
developing and validating the OKI-DO method.
Evaluating the psychometric performance 
of the OKI-DO obsercvational tool
Filming and scoring diabetes-specific situations
(that resulted from the pilot study) in 120 families
LARGE SCALE VALIDATION STUDY
Preliminary psychometric results
Scoring 15 families with the OKI-DO observational tool
Constructing new domains for parent and child
Filming these situations in 15 families 
(describing parent and child behaviors)
Selecting disease-specific situations




1. In the small scale pilot study we will develop the OKI-DO observation   
 method in three steps: (a) defining relevant disease-specific situations;  
             (b) development of a child and parent behavior list and making the  
             observation method; (c) pilot test of the observational method. These 
             three steps will be described below. 
 a) The first step in the development of the OKI-DO method is 
  to select disease-specific situations (e.g., administering insulin) 
  that are most relevant for parents and children with T1DM. The 
  selection of the situations will be based on theory, literature, and 
  interviews with pediatricians, diabetes-nurses and parents. 
 b) In the second step we will identify which disease-specific parent-
  child interactions play a role in diabetes-specific situations 
  and how these interactions can be used to make our observation 
  instrument. Therefore, the selected disease-specific situations 
  will be videotaped during a home-visit in 15 families. Parent 
  behaviors (e.g., comforting or distracting during the administering
  of insulin) and child behaviors (e.g., crying or accepting) will 
  be described by a trained psychologist (HJAvB) and a research 
  assistant (AMN). All parent and child behaviors will be described 
  and will be specified from the observed parent and child 
  behaviors by expert opinions, psychological theory, and the 
  generic domains of parent-child interaction [24, 25]. The 
  final result will be a list of rating scales, where each scale will be 
  described by characteristics of parent-child interaction behaviors.
  We intend to develop complete descriptions of behaviors. An 
  example of a pediatric diabetes-specific parent scale during 
  administering insulin could be “parents supportive presence 
  during administering insulin”, which can be rated on a 7-point 
  Likert scale varying from 1: “Mother (or father) completely fails 
  to be supportive to the child, being unavailable or being 
  hostile toward the child when the child shows need of some 
  support during this situation” to 7: “Mother (or father) skillfully 
  provides support throughout the session. From the beginning 
  she/he is confident that the child is capable of enduring this 
  situation. If the child is having difficulty, she/he finds ways to 
  calm the child and encourages positive behavior. Mother/father 
  is not only emotionally supportive but continuously reinforces 
  the child for good behavior (e.g., being compliant)”. In the 
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  same manner other scales could be constructed, such as “Parents
  respect for child’s autonomy during administering insulin” and 
  “Mothers/Fathers quality of instructions during administering 
  insulin”. Scales of child behaviors might become for example 
  “Avoidance of the parent during administering insulin” and 
  “Compliant/cooperative during administering insulin”. 
 c) The third and final step is to test the feasibility of the behavioral
  rating scale that has been developed in the previous two steps. 
  The observational tool will be tested in a small-scale pilot study  
  (N=15).
2. Second, we will apply the observational tool in a large scale study 
 to collect data for further evaluation of the reliability and the validity of 
 the instrument (N≈120). In addition, we will explore whether the quality 
 of the parent-child interactions is associated with the glycemic control 
 and psychosocial functioning (resilience, behavioral problems, and quality
 of life). Therefore, the parents are asked twice (with two years in between)
 to fill out questionnaires about psychosocial functioning of their child 
 with T1DM. Glycemic control (HbA1c) will be obtained from their medical 
 records.
Procedure and participants
 For this study, infants, toddlers and (pre)school children (aged 0-7 years) 
with T1DM and their parents will be recruited from several hospitals/institutions 
in the middle and southern part of the Netherlands (St. Elisabeth Hospital Tilburg, 
TweeSteden Hospital Tilburg, Catharina Hospital Eindhoven, St. Anna Hospital 
Geldrop, Bernhoven Hospital Veghel/Oss, Jeroen Bosch Hospital Den Bosch, 
Elkerliek Hospital Helmond, and Diabeter Rotterdam). We expect to approach 
about 175 young patients with type 1 diabetes mellitus and their parents. 
Assuming a response rate of 70%, we expect to collect data on 122 dyads in the 
present study. Families who agree to participate will be visited in their homes. 
After making an appointment, a set of questionnaires will be sent to the parents. 
The child and his or her parent(s) will be videotaped during 1. a free play task 
(e.g., playing with clay or making a puzzle), and 2. a number of disease-specific 
situations (e.g., administering insulin and mealtime behavior). The free play task 
will be rated with the scales developed by Erickson, Sroufe and Egeland [25], and 
the disease-specific situations will be rated with the OKI-DO instrument. At the 
end of the visit the questionnaires, which were filled out by the parents, will be 





 The study design has been approved by the medical ethical committee 
of St. Elisabeth Hospital Tilburg (date: 25-05-2010). All parents/guardians are 
provided with written information about the study and are asked to give written 
informed consent prior to filming. 
Study measures 
Sociodemographic and clinical data
 Parents will be asked to fill in a questionnaire with demographic 
background information (gender, date of birth, living situation, siblings, school, 
religion, land of birth, marital status, and education level) and clinical data (time 
since diagnose, disease-duration, treatment regimen, i.e., insulin pump, insulin 
injections, number of injections per day, number of glucose monitoring per day, 
number of hypoglycemic events for the past 3 months, hospital/institution, and 
hospitalization).
Quality of the parent-child interaction
 In the large scale validation study, the disease-specific quality of the 
parent-child interaction will be measured with the observation method that 
has been developed in the small scale pilot-study (OKI-DO instrument). During 
a home-visit the child and his or her parents will be videotaped during 2 or 3 
disease-specific situations (e.g., administering insulin). Their behaviors will be 
scored using the OKI-DO rating scales. 
 To assess generic quality of the parent-child interaction, the child and 
his or her parents are videotaped during a free play situation (e.g., playing with 
clay or making a puzzle; toys appropriate to the age and interests of the child) in 
the home situation, which will be rated by the scales developed by Erickson et al. 
[25]. These scales assess different domains of parent behavior and child behavior. 
Parental behavior includes the domains: supportive presence or the provision 
of emotional support, respect for the child’s autonomy or non-intrusiveness, 
structure and limit setting, quality of instructions, and hostility. Child domains 
include negativity or anger, dislike or hostility, avoidance of interaction with the 
parent and compliance with suggestions and directions given by the parent. 
Each domain is scored on a scale ranging from 1 (low quality of parent-child 
interaction) through 7 (high quality of parent-child interaction). 
Psychosocial functioning and quality of life of the children
 Generic quality of life will be measured with the TNO-AZL Preschool 
Quality Of Life questionnaire or TAPQOL [27] in children in the age of 1 through 
5 years of age and the TNO-AZL Child Quality Of Life questionnaire (TACQOL) 
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[28] in children of 6 years and older. These questionnaires measure parent’s 
perceptions of health-related quality of life in (preschool) children. The TAPQOL 
is a multidimensional instrument with 43 items divided into 12 scales covering 
the following aspects: sleeping problems, appetite, lung problems, stomach 
problems, skin problems, motor functioning, social functioning, problem 
behavior, communication, anxiety, positive mood, and liveliness. The TACQOL is a 
multidimensional instrument with 63 items constituting 7 scales covering aspects 
of quality of life: five health-related scales: pain and symptoms, motor function, 
autonomy, cognitive functioning, interaction with parents and peers, and two 
scales that represent positive or negative emotions of a patient: experience of 
positive emotions and experience of negative emotions. In each of the health-
related functioning scales, the parent can indicate to what extent specific 
problems occurred in the past few weeks, with three response categories: ‘never’, 
‘sometimes’, and ‘often’. If a problem occurs, the parents are asked how the child 
is feeling: ‘(very) good’, ‘not so good’, ‘pretty bad’ and ‘bad’. For each item, the two 
answers are combined into a single item score ranging from 0 to 4 (‘never’ 4 and 
‘sometimes’ or ‘often’ combined with ‘(very) good’ 3, ‘not so good’ 2, ‘pretty bad’ 
1, and ‘bad’ 0). With the emotion scales, the parents indicate on a Likert scale 
or a certain emotion in their child has appeared in the last few weeks (‘never’, 
‘sometimes’, ‘often’). Item scores for the two emotion scales run from 0 to 2. In all 
TAPQOL and TACQOL scales, higher scores will correspond to a better quality of 
life. Reference values are given in the manual. 
 The diabetes-specific quality of life is measured with a child self-report 
questionnaire, composed by the Hvidøre Study Group. This questionnaire has 
been modified with permission of the authors so that the parents can complete 
the questionnaire for their child (proxy-report). The scale comprises 19 items 
about feelings of the child in relation with their diabetes (e.g. about administer 
insulin (injecting or pump) my child feels...), health (e.g. my child felt fit and 
healthy), leisure time (e.g. my child had enough time to play) and school (e.g. 
school / nursery / daycare went well). The items are rated on a 5-point Likert scale 
(e.g. ‘very happy’, ‘happy’, ‘neutral’, ‘sad’, and ‘very sad’). Scores are coded so that 
a higher score corresponds to a better quality of life. Currently, this questionnaire 
is widely used, and will be validated, by the Hvidøre Study Group.
 The degree of psychosocial problems will be measured using the 
Strengths and Difficulties Questionnaire (SDQ) [29]. The SDQ is a brief behavioral 
screening questionnaire and measures the presence of psychosocial problems, 
the strengths of the child and the influence of psychosocial problems in 
daily functioning. The SDQ is suitable for children of 3 years and older. The 
questionnaire contains 25 items, covering the following five domains: conduct 
symptoms, hyperactivity/ inattention, emotional problems, peer relationship 
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problems, and pro-social behavior. The 25 items were formulated on the basis of 
propositions (e.g., “Considerate of other people’s feelings”) and relate to the past 
6 months. Some propositions are oppositely formulated, such as “Thinks before 
acting out.” Therefore, the subscales have a bipolar character, that is, a low score 
not only means that there are no problems, but also that there are one or more 
strengths [30]. Research showed that the SDQ is a reliable and valid questionnaire 
[31]. 
 To measure potential behavioral problems of children less than three 
years, the Child Behavior Check List (CBCL) [32] is used. The CBCL 1.5-5 consists 
of 99 items that are categorized into seven scales, including emotionally reactive, 
anxious / depressed, somatic complaints, withdrawal, sleep problems, attention 
problems, and aggressive behavior. The items can be further summarized into 
internalizing problems and externalizing problems or a total problem score 
(adding up all items).
Data analyses
 The aim of this study is to develop an observational method that provides 
a standardized procedure to collect information on parent-child interactions in 
young children by means of direct observations from videotaped diabetes-specific 
situations. Before the observational method can be used for substantive research 
purposes, it has to be empirically examined to what extent the observation 
method provides reliable and valid information on diabetes-specific parent-child 
interactions. In this study, we will first test the observational tool in a small-
scale pilot study (N=15). Second, we will apply the observational tool on a larger 
scale to collect data for further evaluation of the reliability and the validity of the 
instrument (N≈120). 
1. Small scale Pilot Test.
 In the pilot study, three raters will score parent-child interactions for 15 
pediatric diabetes patients in videotaped home situations. Two of the project 
leaders (EEH, HJAvB) and a research assistant (AMN) will independently rate the 
video-tapes. One of the raters (HJAvB) is an expert on parent-child interactions 
and has a lot of experience with various rating scales in different populations. 
After the raters have rated the 15 patients, a debriefing questionnaire will be 
administered in which the raters are asked to appraise the feasibility of the 
observational tool (are the instructions clear; do instructions need further 
explications) and to comment on usefulness and face validity of the scales and its 
constituent indicators. In addition, the inter-rater reliability will be determined by 
means of inter-rater reliability indices (e.g., Intra Class Correlation Coefficients, 
ICC). Based on qualitative data from the rater’s feedback and the statistical 
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result, the observational tool may be refined if necessary (e.g., making the 
instructions more specific or explicit). If major revisions are needed, the pilot test 
will be repeated using same groups of raters. The pilot study must result in an 
experimental version of the observational tool that is deemed applicable, valid, 
and appropriate for diabetes-specific situations by an expert panel and the raters. 
2. Large Scale Validation Study.
 In the validation study, data of 120 (pre-)school children with T1DM and 
their parents from several hospitals/institutions will be analyzed. The reliability of 
the OKI-DO observation method is defined by the degree of inter-rater reliability 
and the reliability of average ratings across raters, inter-rater agreement, and will 
be assessed using weighted kappa [33] and intra-class correlation coefficients 
[34]. Reliability values ≥ 0.70 are generally accepted as adequate for scientific 
research. The validity of the OKI-DO observation method is assessed in different 
ways.
First, we will evaluate the face validity of the instrument. We will describe all 
observed parent and child behaviors as complete and precisely as possible to 
make sure the OKI-DO observation method will measure the quality of interaction 
between parent and child. 
Second, we will examine construct validity by testing predictions on the relations 
with other parent-child interaction scales. If these predictions are supported 
by the data, we have supportive evidence for the construct validity of the 
instrument [35]. In particular, we will test associations of scores obtained with 
the OKI-DO method with scores from related observations tools assessing global 
parent-child interaction [25]. We expect that global interaction scales [25] and 
the OKI-DO scales will correlate substantially (Spearman’s rho > 0.40), whereas 
conceptually unrelated scales (like ‘negativity’ and ‘enthusiasm’) will correlate less 
than 0.20. We will also compare the correlation of a few scales of the included 
questionnaires with the OKI-DO method. One example includes a comparison 
of the scale ‘aggressive behavior’ from the CBCL with a scale from the OKI-DO 
method that measures something like ‘hostility of the child’.
Third, validity will be assessed with the method of known-group comparisons [36] 
to evaluate the extent to which the observational tool will be able to discriminate 
between subgroups of patients differing in time since diagnosis and glycemic 
control (‘good’ versus ‘bad’ HbA1c) and subgroups of parents differing in gender 
(father/mother). We believe that children who are recently diagnosed with T1DM 
and children who have a ‘bad’ glycemic control will have a poorer quality of 
parent-child interaction than children who are diagnosed with T1DM for a long 
time and children with a ‘good’ glycemic control. We also believe that mothers 
and fathers will differ in the quality of parent-child interaction, because mothers 
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mostly have a closer relationship with their child [37].
3. Substantive analysis on relation between parent-child interactions, psychosocial 
functioning and glycemic control.
 Third, we will study the relationship between parent-child interactions 
as measured by our observational tool and with the generic scales developed by 
Erickson et al. [25] with (changes in) the glycemic control (HbA1c), and psychosocial 
functioning (resilience, behavioral problems, and quality of life) of the children. 
These relationships will be tested with multiple regression analyses.  
Sample size / power analysis
 We expect to include about 120 families (parent-child pairs) in this study, 
in which all 120 pairs are judged by three raters. To justify the sample size, we did 
several checks on the precision with which inter-rater reliability can be estimated 
and the power of testing hypotheses on correlations.
For assessing the inter-rater reliability (i.e., consistency among fixed raters), we 
use the ICC [34]. Using confidence intervals reported in Shrout and Fleiss [34] 
we can assess the precision of ICC estimates. For 120 observations and three 
raters, a 90% CI for an ICC of .70 ranges from .63 to .76. Furthermore, with 
120 observations and three raters, we have 80% power to find an inter-rater 
reliability of .74 or higher when tested against .70 (two-tailed test; a = .05). For 
the substantive analyses (i.e., testing relations of ratings with other variables), 
we will use mean ratings across the three raters per parent-child dyad. With 120 
observations and three raters, a 90% confidence interval for a reliability of .80 for 
the mean ratings runs from .74 to .85. 
 To estimate the inter-rater agreement, which reveals important 
information about the feasibility of the instrument as an observational tool 
in clinical practice, we examine pair wise inter-rater agreement using kappa 
(i.e., treating observations as nominal ratings) and weighted kappa (treating 
observations as ordinal ratings) [38]. Using results from Hanley [39], the expected 
standard error of kappa in a sample of 120 will be in between .07 (for kappa 0.3) 
and .05 (for kappa = .8). For example, for a kappa value of .6, the 90% confidence 
interval ranges from .48 to .72. This approximation is based on 4-point ratings. 
However, as we will use seven-category ratings, the true standard error will likely 
be smaller and our kappa estimates will be more precise than indicated here. For 
valid application of weighted kappa for ratings on 7-point Likert scales, we used 
results from Cicchetti [40], who showed that the required minimum sample size is 
given by 2 × 7²=98. 
 Power with respect to correlations: With Gpower 3.0 we calculated that 
finding population correlations of .4 or higher with at least a power of .9 (two-
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tailed t-test; a = .05) minimum samples sizes of 58 are needed. Power analyses 
showed that with regression analyses there will be sufficient power to find an 
explained variance of 15 percent or more (F-test, a = .05). For example, for 4 
predictors and N = 120, the power for finding effect sizes of magnitude R2 ≥ .15 is 
.93 (calculated with Gpower 3.0).  
 In sum, power and precision analysis showed that 120 dyads should be 
suffice to accurately estimate inter-rate reliability and agreement, and in sufficient 
power to find correlations between measures of parent-child interactions and the 
outcome measures.
Possible results / relevance
 The availability of a disease-specific observational instrument will enable 
the detailed assessment of the quality of the disease-specific parent-child 
interaction. More specifically, the instrument can be used to conduct studies that 
can help to determine which parent-child interaction-patterns are associated with 
specific diabetes outcomes, such as self-care and glycemic control (HbA1c). Results 
will also show whether, and how, quality of the disease-specific interaction during 
these procedures is related to generic interaction between children and their 
parents. Further, we expect that the quality of the parent-child interaction will 
appear to affect glycemic control (HbA1c), child behaviors and quality of life. In 
future research, the OKI-DO observational method can be used as an evaluative 
tool to measure changes in the diabetes-specific interaction patterns across time, 
e.g., as a result of interventions based on the outcomes of this study.  
Discussion 
 The purpose of this study is to develop an observational tool to assess 
the disease-specific parent-child interactions in families with young children with 
T1DM. We will test initial and preliminary psychometrics of the pilot version of 
the OKI-DO instrument and then test the psychometric performance of the OKI-
DO instrument in the large scale validation study. Sound observational methods 
enable scientists and clinical practitioners to compare objective behaviors at 
different time points and to evaluate interventions. When the OKI-DO method 
appears to be psychometrically sound, it will be used in future studies. The 
observational tool will be made available for (international) use by other research 
groups as well (English version). 
 To minimize observational bias, we will observe parent-child interactions 
in the home situation, where it is more likely that routine and daily patterns of 
interaction will be revealed compared to clinical settings [41]. 
 Results of the present disease-specific observation study will identify 
behaviors that should be targets for future behavioral interventions for young 
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children with T1DM and their parents. For health care providers to be able to 
inform, treat and refer patients and their parents to needed types of care, it is 
important to have insight into the parent (mothers and father) –child interactions 
in families with these young patients. Moreover, as diabetes-related family 
behaviors seem to be established in the early years post-diagnosis, interventions 
should start as early as possible. Ideally, future interventions should increase the 
strengths and decrease the weaknesses of global and disease-specific interaction 
patterns in families with children with T1DM, preferably in early childhood. Or, as 
an English proverb says “What’s learnt in the cradle lasts till the tomb”.













Shamoon H, Duffy H, Fleischer N, Engel S, 
Saenger P, Strelzyn M, Litwak M, Wylierosett 
J, Farkash A, Geiger D et al: The Effect of 
Intensive Treatment of Diabetes on the 
Development and Progression of Long-Term 
Complications in Insulin-Dependent Diabetes-
Mellitus. New Engl J Med 1993, 329(14):977-
986.
Patton SR, Dolan LM, Powers SW: Mealtime 
interactions relate to dietary adherence and 
glycemic control in young children with type 
1 diabetes. Diabetes Care 2006, 29(5):1002-
1006.
Anderson BJ, Vangsness L, Connell A, Butler 
D, Goebel-Fabbri A, Laffel LM: Family conflict, 
adherence, and glycaemic control in youth 
with short duration Type 1 diabetes. Diabet 
Med 2002, 19(8):635-642.
Wiebe DJ, Berg CA, Korbel C, Palmer DL, 
Beveridge RM, Upchurch R, Lindsay R, 
Swinyard MT, Donaldson DL: Children’s 
appraisals of maternal involvement in coping 
with diabetes: Enhancing our understanding 
of adherence, metabolic control, and quality 
of life across adolescence. Journal of Pediatric 
Psychology 2005, 30(2):167-178.
Wysocki T, Taylor A, Hough BS, Linscheid 
TR, Yeates KO, Naglieri JA: Deviation from 
developmentally appropriate self-care 
autonomy - Association with diabetes 
outcomes. Diabetes Care 1996, 19(2):119-125.
Anderson LS, Riesch SK, Pridham KA, Lutz 
KF, Becker PT: Furthering the Understanding 
of Parent-Child Relationships: A Nursing 
Scholarship Review Series. Part 4: Parent-
Child Relationships at Risk. Journal for 
Specialists in Pediatric Nursing 2010, 
15(2):111-134.
Lobo ML: Parent-infant interaction during 
feeding when the infant has congenital heart 
disease. J Pediatr Nurs 1992, 7(2):97-105.
Leonard BJ, Jang YP, Savik K, Plumbo MA: 
Adolescents with type 1 diabetes: family 
functioning and metabolic control. J Fam Nurs 
2005, 11(2):102-121.
Leonard BJ, Jang YP, Savik K, Plumbo PM, 
Christensen R: Psychosocial factors associated 
with levels of metabolic control in youth with 
type 1 diabetes. J Pediatr Nurs 2002, 17(1):28-
37.
Weissberg-Benchell J, Nansel T, Holmbeck 
G, Chen R, Anderson B, Wysocki T, Laffel L, 
Study FMD: Generic and Diabetes-specific 
Parent-Child Behaviors and Quality of Life 
Among Youth with Type 1 Diabetes. Journal of 
Pediatric Psychology 2009, 34(9):977-988.
Leonard BJ, Skay CL, Rheinberger MM: 
Self-management development in children 
and adolescents with diabetes: the role of 
maternal self-efficacy and conflict. J Pediatr 
Nurs 1998, 13(4):224-233.
Northam E, Anderson P, Adler R, Werther G, 
Warne G: Psychosocial and family functioning 
in children with insulin-dependent diabetes 
at diagnosis and one year later. Journal of 
Pediatric Psychology 1996, 21(5):699-717.
Sherifali D, Ciliska D, O’Mara L: Parenting 
children with diabetes: exploring parenting 
styles on children living with type 1 diabetes 
mellitus. Diabetes Educ 2009, 35(3):476-483.
Monaghan MC, Hilliard ME, Cogen FR, 
Streisand R: Nighttime caregiving behaviors 
among parents of young children with 
Type 1 diabetes: associations with illness 
characteristics and parent functioning. Fam 
Syst Health 2009, 27(1):28-38.
Jay S, & Farran, D.C.: The relative efficacy of 
predicting IQ from mother-child interactions 
using ratings versus behavioral count 
measures. Journal of Applied Developmental 
Psychology 1981, 2:165-177.
Patton SR, Dolan LM, Powers SW: Differences 
in family mealtime interactions between 
young children with type 1 diabetes and 
controls: Implications for behavioral 
intervention. Journal of Pediatric Psychology 
2008, 33(8):885-893.
Patton SR, Williams LB, Dolan LM, Chen M, 
Powers SW: Feeding problems reported 
by parents of young children with type 1 
diabetes on insulin pump therapy and their 
associations with children’s glycemic control. 
Pediatr Diabetes 2009, 10(7):455-460.
Patton SR, Dolan LM, Mitchell MJ, Byars 
KC, Standiford D, Powers SW: Mealtime 
interactions in families of pre-schoolers 













Piazza-Waggoner C, Modi AC, Powers 
SW, Williams LB, Dolan LM, Patton SR: 
Observational assessment of family 
functioning in families with children who 
have type 1 diabetes mellitus. Journal of 
Developmental and Behavioral Pediatrics 
2008, 29(2):101-105.
Stark LJ, Jelalian E, Powers SW, Mulvihill MM, 
Opipari LC, Bowen A, Harwood I, Passero 
MA, Lapey A, Light M et al: Parent and child 
mealtime behavior in families of children with 
cystic fibrosis. J Pediatr 2000, 136(2):195-200.
Schaeffer E: Dimensions of mother-infant 
interacion: measurement, stability, and 
predictive validity. Infant Behav Dev 1989, 
12:379-393.
Ainsworth MD: Object relations, dependency, 
and attachment: a theoretical review of the 
infant-mother relationship. Child Dev 1969, 
40(4):969-1025.
Grey M, Cameron ME, Lipman TH, Thurber 
FW: Psychosocial Status of Children with 
Diabetes in the First 2 Years after Diagnosis. 
Diabetes Care 1995, 18(10):1330-1336.
Biringen Z: Emotional availability: 
Conceptualization and research findings. 
American Journal of Orthopsychiatry 2000, 
70:104-114.
Erickson MF, Sroufe, L.A., & England, B.: The 
relationship between quality of attachment 
and behaviour problems in preschool in a 
high-risk sample. Monographs of the Society 
for Research in Child Development 1985, 
50:147-166.
Patrick DL, Deyo RA: Generic and Disease-
Specific Measures in Assessing Health-Status 
and Quality of Life. Medical Care 1989, 
27(3):S217-S232.
Fekkes M, Theunissen NC, Brugman E, Veen 
S, Verrips EG, Koopman HM, Vogels T, Wit JM, 
Verloove-Vanhorick SP: Development and 
psychometric evaluation of the TAPQOL: a 
health-related quality of life instrument for 
1-5-year-old children. Qual Life Res 2000, 
9(8):961-972.
Vogels T, Verrips, G.H.W., Koopman, H.M., 
Theunissen, N.C.M., Fekkes, M., & Kamphuis, 
R.P.: TACQOL manual parent and child form. 
Leiden Center for child health and pediatrics 
LUMC-TNO 2000.
Goodman R: The Strengths and Difficulties 
Questionnaire: a research note. J Child 
Psychol Psychiatry 1997, 38(5):581-586.
van Widenfelt BM, Goedhart AW, Treffers PD, 
Goodman R: Dutch version of the Strengths 
and Difficulties Questionnaire (SDQ). Eur 
Child Adolesc Psychiatry 2003, 12(6):281-289.
Vogels AG, Crone MR, Hoekstra F, Reijneveld 
SA: Comparing three short questionnaires 
to detect psychosocial dysfunction among 
primary school children: a randomized 
method. BMC Public Health 2009, 9:489.
Achenbach TM, & Edelbrock, C.S., editor.: 
Manual for the Child Behaviour Checklist and 
revised child behaviour profile. Burlington, 
VT: University of Vermont 1983.
Cronbach LJ: Coefficient alpha and the 
internal structure of tests Psychometrika 
1951, 16(3):297-334.
Shrout PE, Fleiss JL: Intraclass correlations: 
uses in assessing rater reliability. Psychol Bull 
1979, 86(2):420-428.
Allen MJ, & Yen, W.M.: Introduction 
to measurement theory. Belmont: CA 
Wadsworth; 1979.
Netemeyer RG, Bearden, W.O., and 
Sharma, S.: Scaling procedures: Issues and 
applications. Thousand Oakes, CA: Sage; 2003.
Lewis C, Lamb ME: Fathers’ influences on 
children’s development: The evidence from 
two-parent families. Eur J Psychol Educ 2003, 
18(2):211-228.
Cohen J: Weighted kappa: nominal scale 
agreement with provision for scaled 
disagreement or partial credit. Psychol Bull 
1968, 70(4):213-220.
Hanley J: Standard error in kappa statistics. 
Psychological bulletin 1987, 102:315-321.
Cicchetti D: Assessing inter-rater reliability for 
rating scales: Resolving basic issues. British 
Journal of Pschiatry 1967, 129:452-456.
Zeanah CH: Disturbances of attachment in 
young children adopted from institutions. J 





























Qualitative observation instrument to 
measure the quality of parent-child 
interactions in young children with 
type 1 diabetes mellitus
A.M. Nieuwesteeg, E.E. Hartman, F. Pouwer, W.H.M. Emons, 
H.J. Aanstoot, E.G.A.H. van Mil, and H.J.A. van Bakel.
BMC Pediatrics, 2014; 14: 145
ABSTRACT
Introduction
In young children with type 1 diabetes mellitus (T1DM), parents have complete 
responsibility for the diabetes-management. In toddlers and (pre)schoolers, the 
tasks needed to achieve optimal blood glucose control may interfere with normal 
developmental processes and could negatively affect the quality of parent-child 
interaction. Several observational instruments are available to measure the 
quality of the parent-child interaction. However, no observational instrument for 
diabetes-specific situations is available. Therefore, the aim of the present study 
was to develop a qualitative observation instrument, to be able to assess parent-
child interaction during diabetes-specific situations. 
Methods
First, in a pilot study (n=15), the observation instrument was developed in four 
steps: (a) defining relevant diabetes-specific situations; (b) videotaping these 
situations; (c) describing all behaviors in  a qualitative observation instrument; 
(d) evaluating usability and reliability. Next, we examined preliminary validity 
(total n=77) by testing hypotheses about correlations between the observation 
instrument for diabetes-specific situations, a generic observation instrument and 
a behavioral questionnaire.
Results
The observation instrument to assess parent-child interaction during diabetes-
specific situations, which consists of ten domains: “emotional involvement”, “limit 
setting”, “respect for autonomy”, “quality of instruction”, “negative behavior”, 
“avoidance”, “cooperative behavior”, “child’s response to injection”, “emphasis on 
diabetes”, and “mealtime structure”, was developed for use during a mealtime 
situation (including glucose monitoring and insulin administration). 
Conclusions
The present study showed encouraging indications for the usability and inter-
rater reliability (weighted kappa was 0.73) of the qualitative observation 
instrument. Furthermore, promising indications for the preliminary validity of 
the observation instrument for diabetes-specific situations were found (r ranged 
between |.24| and |.45| for significant correlations and between |.10| and 
|.23| for non-significant trends). This observation instrument could be used 
in future research to (a) test whether parent-child interactions are associated 
with outcomes (like HbA1c levels and psychosocial functioning), and (b) evaluate 
interventions, aimed at optimizing the quality of parent-child interactions in 




 When young children are diagnosed with type 1 diabetes mellitus (T1DM), 
parents have to take complete responsibility for the daily diabetes-management 
of their child, 24 hours a day, 7 days a week. Several times a day, they have to 
monitor the blood glucose level, administer insulin, regulate food intake, and 
guard these parameters in conjunction with the level of physical activity of their 
child with diabetes. The tasks needed to achieve optimal blood glucose control, 
however, may interfere with normal and age appropriate behaviors that occur 
in the toddler and pre-school years (e.g., increase in autonomy, independence-
seeking, refusing food, or oppositional behavior) [1]. This may also affect the 
quality of the parent-child interaction [2]. If the quality of the parent-child 
interaction is non-optimal, this might also have a negative impact on the diabetes 
self-care behaviors of parents and children. 
 Given the importance of this topic, it is surprising that the number of 
studies examining the quality of the parent-child interaction in families with 
young children with T1DM is limited [3]. Few studies have examined the quality 
of parent-child interaction in children with T1DM, and existing studies mainly 
focused on older children with T1DM (> 8 years) [4-8] or used a wide age range, 
from 1-14 years [9, 10]. Moreover, most studies mainly used self-report measures 
or semi-structured interviews [4, 5, 7, 9-11]. When investigating the quality of 
parent-child interaction, videotaped interactions and rating scales may give 
more detailed information about the various aspects of parent-child interactions 
[12, 13]. Moreover, self-report measures and interviews by definition reflect a 
subjective quantification of concepts from the perspective of parents whereas 
observed interactions by an independent observer can provide more objective 
data [3].
 As far as we know, only two research groups were identified that studied 
the quality of parent-child interaction in young children with T1DM using an 
observation method [1, 14-18]. These studies observed behaviors of both parents 
and children during mealtime, which were counted by frequency (e.g., how 
often the child was encouraged by the parents to keep eating), time intervals 
(e.g., see if the child is eating on second 10, second 20 etc.) or whether a specific 
behavior was present or not during the observation. However, counting the 
number of specific behaviors and using time intervals have some disadvantages. 
No information about the affective quality of the dyadic behavior is reflected in 
the observed behaviors. In contrast, applying rating scales has the advantage 
that affective components can be taken into account. This way of coding 
observational data allows making many dimensions and subtle differences in 
behaviors. Moreover, the predictive value of rating scales has proved to be more 




rating scales, the behaviors of the parents can be evaluated in the context of 
the behaviors of the child [20], which is important when observing the quality 
of parent-child interaction. An additional advantage of rating scales is that it is 
more time efficient [12], and can cost up to five times less time than counting 
all behaviors [19]. Hence, the use of rating scales in observational studies gives 
a clinical picture which results in more specific implications for intervention 
purposes and is time efficient [3]. 
 In the past decades, several generic rating scales have been developed 
for assessing different aspects of the quality of parent-child interactions for use in 
the general population [3], e.g., the Emotional Availability Scales (EAS) [22], scales 
developed by the National Institute of Child Health and Human Development 
(NICHD) [23], and scales developed by Erickson, Sroufe and Egeland [24]. These 
rating scales were designed to cover various aspects of parent-child interaction 
irrespective of an underlying disease. Moreover, these tools were not specifically 
designed to use in a clinical sample and did not take into account disease-
specific behaviors such as the parent’s and child’s reaction to medical tasks or 
the emphasis of the disease during the interaction. However, disease-specific 
observational rating scales are still not available.
 The aim of this study is therefore to develop such an observation 
instrument for diabetes-specific situations to assess the quality of parent-
child interactions in young children (0-7 years) with T1DM by means of direct 
observations. Furthermore, the usability, inter-rater reliability and preliminary 
validity of the observation instrument are investigated.
Methods
Participants and procedure
 At first, all infants, toddlers and (pre)school children (aged 0-7 years) 
treated for T1DM and their parents were recruited from Kidz&Ko, a partnership 
between seven pediatric diabetes clinics, and Diabeter, a national center for 
pediatric and adolescent diabetes care and research. Due to a small sample 
size, we also recruited all children (0-7 years) with T1DM from 7 other hospitals 
in the Netherlands (Isala Clinics Zwolle, Amphia Hospital Breda, Franciscus 
Hospital Roosendaal, Academic Hospital Maastricht, Medical Spectrum Twente 
Enschede, Zorg Groep Twente Almelo/Hengelo, Atrium Medical Center Heerlen). 
In these 15 hospitals, 138 young children with T1DM were treated. Parents who 
lacked basic proficiency in Dutch were excluded, as well as children who were 
mentally disabled and/or had Down syndrome, or were diagnosed with an Autism 
Spectrum Disorder (total families excluded: n=17). Of the 121 eligible parents 
of children with T1DM, 77 families (64%) agreed to participate. Reasons for not 
participating were: not willing to be videotaped (n=18), a recent hospitalization of 
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the child (n=3), loss of a family member (n=1) or personal reasons (n=22).
 During a home-visit, a diabetes-specific situation (i.e., mealtime 
observation) and a free play situation were videotaped. During the structured 
10-minute free play situation (playing with clay or making a puzzle) one of the 
parents and their child were asked to play together as they normally would 
do (this parent was also the focus of the parent-child interaction during the 
diabetes-specific situation). Furthermore, parents were asked to fill out a 
questionnaire with (socio)demographic characteristics (i.e., gender of the child, 
age of the child, marital status parents, and educational levels of both parents) 
and clinical characteristics (i.e., treatment regimen, times they monitored their 
child’s blood glucose level a day (average), and years since diagnosis), specifically 
designed for this study. Glycosylated hemoglobin (HbA1c), measured closest 
to the home-visit, was locally determined at the hospital the child was treated 
and extracted from the medical record. Furthermore, to examine preliminary 
validity of the observation instrument for diabetes-specific situations, we asked 
the parents about their children’s behavior by filling out the Strengths and 
Difficulties Questionnaire (SDQ) [25]. When examining the preliminary validity 
of the observation instrument, we only used the data of SDQ questionnaires of 
the parent that was the focus during the videotaped situation. The SDQ is a brief 
behavioral screening questionnaire and measures the presence of psychosocial 
problems and the strengths of the child. The questionnaire consists of 25 items, 
covering the following five domains: emotional problems, conduct problems, 
hyperactivity/inattention, peer relationship problems, and pro-social behavior. 
The 25 items are formulated on the basis of propositions and relate to the past 6 
months. Some propositions are oppositely formulated. Therefore, the subscales 
have a bipolar character: a low score not only means that there are few problems, 
but also that there are strengths [25]. Research showed that the Dutch translation 
of the SDQ has acceptable to good psychometric properties [26]. 
 The study was approved by the Medical Ethical Review board of St. 
Elisabeth Hospital Tilburg (date: 25-05-2010) and in conjunction with the Helsinki 
Declaration on human research.
Constructing the observational rating scales
 The development of the observation instrument has proceeded in (1) a 
pilot study in which we developed and evaluated the observation instrument, 
and (2) a subsequent study to assess preliminary validity of the observation 
instrument for diabetes-specific situations [3].
1. In the pilot study (n=15) we developed the observation instrument in four




  The first step was to determine diabetes-specific situations that   
 were most salient and/or problematic for parents and children with 
 T1DM. The selection of these situations was based on literature and 
 interviews with four pediatricians, four diabetes-nurses and four 
 randomly selected parents (parents who were in the waiting room after 
 our visit to the pediatrician) in which they were asked: “In which 
 situations parents might encounter problems with the diabetes-
 management and behavior of their child?”
  In the second step we videotaped the most salient diabetes-
 specific situation and a generic situation (free play) during a two-hour 
 home-visit in 15 families after receiving written consent from the parents.
 The observer did not participate in the family interactions during the 
 diabetes-specific situation and free play situation. Because the observer 
 did not participate and kept herself aloof from the situation, no observer 
 effects are expected. The behaviors recorded during the free play 
 situations were scored with an observation instrument to assess generic 
 parent-child interaction, developed by Erickson, Sroufe and Egeland [24]. 
 This generic observation instrument consist of six parent domains 
 (“Supportive presence”, “Respect for child’s autonomy”, “Structure and 
 limit setting”, “Quality of instruction”, “Hostility”, and “Confidence”), 
 and eight child domains (“Negativity”, “Avoidance of parent”, 
 “Compliance/child complies with parent’s task direction”, “Affection 
 toward parent”, “Persistence”, “Reliance on parent for help”, 
 “Enthusiasm”, and “Experience of the session”). At the end of each home-
 visit, parents were asked if the videotaped situations were typical or 
 different from other days (for example, if they and/or their children did 
 behave more active or more withdrawn than they normally do).
  The third step was to describe all videotaped behaviors in 
 an observation instrument for diabetes-specific situations (based on 
 generic observation instruments [22-24], but specifically described to 
 assess the quality of parent-child interaction during diabetes-specific 
 situations).
  The fourth and final step of the pilot study was to test the 
 usability and the inter-rater reliability of the developed observation 
 instrument. Results of the pilot study were used to refine the observation 
 instrument for diabetes-specific situations.
2. Second, we conducted the same home-visit as in the pilot study in 62 
 additional families (total sample n=77), to collect data for preliminary 
 validity of the observation instrument.
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More than 90% of the hypotheses have to be confirmed 
with statistically significant correlations or 
correlations in the predicted direction
Testing a priori hypotheses with Pearson 
correlations to evaluate the preliminary validity 
of the observation instrument
Filming situation around mealtime in 
62 additional families (total sample n=77), 
and scoring the families with the OKI-DO instrument
SUBSEQUENT STUDY
Scoring the videotapes of these 15 families 
with the OKI-DO instrument
Describing parent and child behaviors 
in observation instrument
Filming situations in 15 families
Selecting disease-specific situations
(based on proffessionals, parents and literature)
PILOT STUDY
Figure 1: Constructing the OKI-DO observation instrument
Statistical analyses
 In the pilot study, the usability of the observation instrument was 
determined by a debriefing questionnaire in which the raters and authors 
were asked to appraise the usability of the observation instrument (Were 




descriptions of behaviors complete?; Were all behaviors covered?). To determine 
the inter-rater reliability [27], two raters (HvB and AN), with previous experience 
in observing and rating behaviors with generic observation instruments, scored 
the first 15 videotapes independently. A weighted kappa between 0.61-0.80 is 
generally regarded as an indication of substantial agreement [27].
 The validity of observational rating scales is often assumed and not 
examined [28], however, we did investigate preliminary validity of the observation 
instrument in a subsequent study. The preliminary validity was evaluated 
by testing a priori hypotheses on the association between the observation 
instrument for diabetes-specific situations (observation during a diabetes-
specific situation) and an observation instrument to assess generic parent-child 
interaction[24] (observation during free play). The hypotheses were based 
on the model of Belsky [29], which encompasses three determinants that 
influence parenting: characteristics of the parent, characteristics of the child, 
and contextual sources of stress (in this case T1DM) and support. For example: 
children, who show lots of affection toward their parent, probably contribute to 
a better quality of parent-child interaction. Or parents, who are hostile toward 
their child, probably contribute to a lower quality of parent-child interaction. 
Also, as youth (11-18 years) with T1DM with a disturbed parent-child relationship 
show more behavioral problems [6], a priori hypotheses between the domains 
of the observation instrument for diabetes-specific situations and SDQ subscales 
or total score were formulated to further examine the preliminary validity of the 
observation instrument. At least 75% of the hypotheses must be confirmed by 
a correlation (significant or non-significant trend) in order to demonstrate the 
preliminary validity of the observation instrument [30]. Furthermore, effects sizes 
will also be examined. According to Cohen, r of 0.1, 0.3, and 0.5 can be considered 
as small, medium and large effects, respectively [31].
Results
Participants
 Table 1 summarizes the characteristics of participating parents and 
children. Among the participating children, there were 41 boys (53%). The 
children with T1DM had a mean age of 5.12 years (SD=1.52, range: 2-7 years). 
Most children (82%) received pump therapy. On average, parents monitored their 
child’s blood glucose 6 times a day (range: 2-20). The mean HbA1c value of the 
children was 59 mmol/mol or 7.6% (range 32-80 mmol/mol or 5.1% - 9.5%). Of 
the 74 mothers and 3 fathers that were observed, 67 mothers (91%) and 3 fathers 
(100 %) completed the form with the (socio)demographic characteristics and 
SDQ [25].  Most mothers (83%) and fathers (100%) were cohabiting or married/
registered partners (7% of the mothers and 0% of the fathers were single). Half of 
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the participating mothers (50%) had a higher educational level (i.e., approximately 
12 years of formal education), while all fathers (100%) had a Bachelor’s or 
Master’s degree (i.e., approximately 15 years of formal education).
Table 1: Sociodemographic and clinical characteristics of young children with type 
1 diabetes and their parents.
   N (%) M SD 
Children Sex  Boys 41 (53%)   
  Girls 36 (47%)   
 Age (years) (range 2-7)  5.12 1.52 
 HbA1c (range 32mmol/mol-80mmol/mol) 77 59.25 9.03 
  (range 5,1% - 9,5%) 77 7.6% 0.8% 
 Treatment Insulin pump  63 (82%)   
  Multiple daily insulin injections 14 (18%)   
 Blood glucose monitoring Times a day (range 2-20)  6.08 2.69 
 Years since diagnose (range 1-6 years)  2.61 1.44 
Parents Total Mothers observed 74 (96%) 
  Fathers observed 3 (4%) 
 Marital status (mothers) Single  5 (7%) 
  Cohabiting with partner  10 (13%) 




 Marital status (fathers) Single 0 (0%) 
  Cohabiting with partner  1 (33%) 




 Educational level (mothers) Primary education 1 (1%) 
  About 12 years of formal education 36 (49%) 
  15-16 years of formal education 29 (39%) 




 Educational level (fathers) Primary education 0 (0%) 
  About 12 years of formal education 0 (0%) 
  15-16 years of formal education 3 (100%) 







 When interviewing the experts about which situation to observe, glucose 
monitoring and the mealtime were both mentioned ten times. Nighttime (because 
of possible nocturnal hypoglycemia), unexpected situations (such as unexpected 
treats) and diabetes-management at school were mentioned nine, seven and 
one time(s) respectively. These situations were confirmed by the literature [11, 
15-18, 32-41]. Because unexpected daily situations, nighttime observations, and 
school observations are of course more difficult and impractical to record, and 
filming the night-time situation can be perceived as too intrusive, we refrained 
from using these situations in our study.  Therefore, we decided to observe the 
mealtime situation (including glucose monitoring and insulin administration) 
as this was also most frequently mentioned by the experts. Because of work, 




parents present (only one parent was observed for scoring). If it was not possible 
to observe dinnertime, we videotaped lunchtime (with siblings, but only one 
parent present). On average, the mealtime lasted about 25 minutes.
 After videotaping the mealtime situation (including glucose monitoring 
and insulin administration) in 15 families, parents of two families indicated that 
they or their children acted a bit different in the beginning of the home-visit when 
the camera was introduced (before the actual observation started), but also that 
after a while they themselves and their children did not even notice the camera. 
Based on the videotapes, the observer described all observed parent behaviors 
(e.g., being emotionally involved) and child behaviors (e.g., crying or accepting) 
in the observation instrument for diabetes-specific situations (based on generic 
observation instruments [22-24], but with a focus on the parent-child interaction 
related to the child’s diabetes and diabetes-related tasks). The observed 
behaviors, together with expert views of two other observers, a pediatrician 
and a diabetes nurse, and generic domains of parent-child interaction [22-24], 
resulted in a qualitative observation instrument for scoring behavior during 
mealtime (including glucose monitoring and insulin administration) in young 
children with T1DM. The observation instrument was named OKI-DO (OKI-DO, 
which literally means Ouder Kind Interactie-Diabetes Onderzoek: Parent Child 
Interaction-Diabetes Research). The qualitative observation instrument comprises 
ten domains to assess the quality of the parent-child interaction in diabetes-
specific situations, including four parent domains (“emotional involvement”, 
“limit setting”, “respect for autonomy”, and “quality of instruction”), four child 
domains (“negative behavior”, “avoidance”, “cooperative behavior”, and “child’s 
response to injection”), and two family-domains (“emphasis on diabetes” and 
“mealtime structure”). All the domains consist of qualitative descriptions of the 
behavior or situation on a 5-point Likert scale. Higher scores reflect more of 
the behavior (e.g., a high score on ‘emotional involvement’ means the parent is 
highly emotional involved, and a high score on ‘negative behavior’ means the 
child shows a lot of negative behavior). An example of the domain “respect for 
autonomy” can be rated varying from score 1: ‘The caregiver receives this score 
if he/she fully determines what should happen without explaining anything to 
the child and with a visible lack of respect for the autonomy. For example: the 
caregiver just takes the finger of the child to check the glucose, (harshly) ‘pulls’ the 
child in the correct position to operate the insulin pump or determines (without 
consulting or warning the child) where and when the insulin injection takes place, 
the caregiver fully determines what and how much the child eats. If the child is 
(rather) independent in managing his/her diabetes, the caregiver receives this 
score if he/she repeatedly interferes when the child is managing his/her diabetes, 
while it is clear from the observation that the child can perform everything on 
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its own’, to score 5: ‘The caregiver receives this score if he/she praises initiatives 
of the child and encourages the child to make decisions on his own regarding 
his/her diabetes. The child may, for example, read the glucose meter, operate 
the insulin pump or determine where and when the insulin injection takes place 
(the caregiver could of course check the things his/her child does, but is herein 
not at all intrusive). Everything is determined in consultation with the child and 
the child is treated with respect.’ The parent-child dyad will receive one score 
(1-5) on all ten domains of the OKI-DO instrument.  All domains, like “respect for 
autonomy” as described above, focus on the parent-child interaction related to 
the child’s diabetes and diabetes-related tasks. Finally, we have written a manual 
with detailed instructions how to videotape, observe and score the quality of the 
parent-child interactions. 
 The last step of the pilot study was to test the usability and the inter-rater 
reliability of the concept version of the OKI-DO instrument. The responses on 
the debriefing questionnaire (see Statistical analyses) to determine the usability, 
yielded a few minor improvements. These improvements consisted of specifying 
the instructions and more detailed descriptions of specific behaviors. Two raters 
(HvB and AN) with experience in rating with generic observation instruments 
independently scored the videotapes of the 15 families with the improved OKI-DO 
instrument. Weighted kappa was 0.73, indicating a good inter-rater reliability [27].
 To conclude, the pilot study resulted in an observation instrument that 
appeared to be usable and reliable to assess parent-child interaction during 
mealtime (including glucose monitoring and insulin administration) in families 
with a young child with T1DM.
Subsequent study
 In the subsequent study, we scored all families with the OKI-DO 
instrument (total n=77). Table 2 shows the mean, minimum and maximum scores 
on the domains of the OKI-DO instrument. As Table 2 shows, the current sample 
consists of rather high-functioning families (low scores on ‘negative behavior’, 
‘avoidance’, ‘response to injection’, and high scores on ‘limit setting’, ‘respect for 
autonomy’, ‘cooperative behavior’, which means that the participating families 
in our study did not encounter major problems during mealtime, glucose 




Table 2: Mean, minimum and maximum scores on the OKI-DO domains.
OKI -DO domains Mean Minimum Maximum 
Emotional involvement 3,9 2 5 
Limit setting 4,2 2 5 
Respect for autonomy 4,1 2 5 
Quality of instruction 3,5 1 5 
Negative behavior 1,5 1 4 
Avoidance 1,7 1 4 
Cooperative behavior 4,1 2 5 
Child’s response to injection 1,7 1 4 
Emphasis on diabetes 2,5 1 5 
Mealtime structure 3,6 1 5 
 
 To investigate preliminary validity of the OKI-DO instrument, we tested 
Pearson correlation coefficients between the OKI-DO instrument (observations 
during mealtime, including glucose monitoring and insulin administration) 
and a generic observation instrument [24] (observation during free play). 
Also correlations between the OKI-DO instrument and SDQ subscales or total 
score were examined to further examine the preliminary validity of the OKI-
DO instrument. Table 3 (highlighted in gray) and Table 4 show the a priori 
hypotheses of predicted correlations between the OKI-DO instrument and generic 
observation instrument to assess generic parent-child interaction [24] or the SDQ 
[26].
 Table 3 shows the correlation coefficients between the OKI-DO instrument 
during mealtime (including glucose monitoring and insulin administration) and 
the generic observation instrument [24] during free play. As Table 3 shows, 32 out 
of 34 (94%) hypothesized correlations (highlighted in gray) between the OKI-DO 
instrument and the generic observation instrument [24] showed small to medium 
effect sizes [31] and were confirmed with 19 statistically significant correlations 
(range |0.24| to |0.45|) and 13 non-significant trends (range |0.10| to |0.23|, 
as a correlation of 0.24 was significant, we decided that correlations of |0.10| or 
higher were non-significant trends). This distribution is a positive indication for 
the preliminary validity of the OKI-DO instrument. The OKI-DO domain “quality of 
instruction”, showed a zero correlation with the generic domains “structure and 
limit setting”, and “quality of instruction”, although we expected a (significant) 
correlation.
 Furthermore, we found a few unpredicted significant correlations 
between the OKI-DO domains and generic domains [24]. However, these 
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 Table 4 shows the correlation coefficients between the OKI-DO instrument 
and the SDQ [25] subscales or total score. All (100%) of the hypothesized 
correlations showed small to medium effect sizes [31] and were confirmed with 
statistically significant correlations or non-significant trends. This is a further 
positive indication for the preliminary validity of the OKI-DO instrument.
Table 4: Correlation coefficients between the OKI-DO observation instrument and 
SDQ [25] subscales or total score.
xxx 
OKI -DO instrument Expected direction: SDQ scale: Result: 
Emotional involvement + Total problems   .10 
Limit setting - Conduct problems  -.23 
Respect for autonomy + Prosocial behavior   .11 
Quality of instruction - Total problems -.14 
Negative behavior + Conduct problems    .20 
Avoidance - Prosocial behavior  -.19 
Cooperative behavior - Conduct problems  -.27  
xxx xxx 
Emphasis on diabetes xxx xxx xxx 
Mealtime structure - Conduct problems  - .11 
     = Correlation is significant on a 0.05 level  
*
*
Child’s response to injection
 
 To conclude, the present study showed encouraging indications for the 
usability, inter-rater reliability, and preliminary validity of the OKI-DO observation 
instrument to assess parent-child interaction in young children with T1DM during 
mealtime (including glucose monitoring and insulin administration).
Discussion
 The purpose of the present study was to develop a qualitative observation 
instrument to assess parent-child interaction in young children (0-7 years) with 
T1DM in diabetes-specific situations. In a pilot study (n=15) we developed the 
OKI-DO observation instrument for scoring parent and child behavior during 
mealtime (including glucose monitoring and insulin administration), which 
consists of: “emotional involvement”, “limit setting”, “respect for autonomy”, 
“quality of instruction”, “negative behavior”, “avoidance”, “cooperative behavior”, 
“child’s response to injection”, “emphasis on diabetes”, and “mealtime structure”. 
The OKI-DO instrument appeared to be suitable to assess parent-child interaction 
in diabetes-specific situations, as weighted kappa indicated a good inter-
rater reliability and the subsequent study showed positive indications for the 
preliminary validity. We examined the preliminary validity of our instrument 
in the total sample (n=77) by testing hypothesized correlations between the 
OKI-DO instrument, a generic observation instrument [24] and psychosocial 
characteristics of the child (SDQ) [25]. We investigated multiple associations 
but decided against using, for example, Bonferroni correction. However, as 
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recommended by Nakagawa [42], we examined the effect sizes and found that 
almost all hypothesized correlations showed a small to medium effect size [31]. 
Furthermore, more than 90% of the hypothesized correlations were statistically 
significant or showed promising but not significant trend. The correlations 
between the SDQ questionnaire and the OKI-DO domains almost all showed non-
significant trends. This could be due to the fact that the hypotheses were based 
on research with youth (11-18 years) with T1DM [6]. The OKI-DO domain “quality 
of instruction”, however, showed some zero correlations with some of the generic 
domains, although we expected a (significant) correlation. The zero correlations 
between the OKI-DO domain “quality of instruction” and the generic domains 
“quality of instruction” and “structure and limit setting” may be explained by the 
different instructions that parents give when they are playing with their child 
compared to the instructions given during a medical procedure (like glucose 
monitoring). In this latter case, more assistance or a specific order in instructions 
may be required. This may have affected the results on this OKI-DO domain. 
Because the differences between instructions for play or during a medical 
procedure, we decided to keep the OKI-DO domain “quality of instruction”. 
 Our sample size was lower than anticipated. Unfortunately, we were not 
able to include the 120 families we aimed to include [3]. Despite a participation 
rate of 64% (70% was expected), we included 77 families (this is approximately 
10% of the total population of children with T1DM aged 0-7 years in the 
Netherlands [43]), although 15 hospitals participated in our study instead of 7 [3]. 
It is possible that families with problems during mealtime, glucose monitoring 
and/or insulin administration were reluctant to participate in our study. However, 
for reasons of confidentiality, we do not have non-response data and therefore 
are not able to further underpin this statement. Because the families in our 
sample did not encounter major problems during mealtime, glucose monitoring 
and insulin administration (low scores on ‘negative behavior’, ‘avoidance’, 
‘response to injection’, and high scores on ‘limit setting’, ‘respect for autonomy’, 
‘cooperative behavior’, see Table 2), we should regard our findings as preliminary 
evidence supporting the validity of the OKI-DO instrument. In future research, 
families who encounter problems during diabetes-specific situations should 
definitely be included to further examine the validity of the OKI-DO instrument.
 Though widely used generic observation instruments [22-24] have been 
developed (based on theory or observations), studies that test the validity of 
observation instruments are scarce [28]. The preliminary validity of the OKI-DO 
instrument, however, was examined in the present study and showed positive 
indications for the preliminary validity. In the present study, we also investigated 
the inter-rater reliability of the OKI-DO instrument (weighted kappa was 0.73, 




OKI-DO instrument, test-retest reliability could be examined in future research.
 In our sample, 59.7% of the children had HbA1c levels above the 
recommended ISPAD guideline of 58 mmol/mol or 7.5% [44]. This is in line with 
a recent large-scale European study [45] where 58% of the 27.035 participating 
children had a suboptimal HbA1c level. Therefore we believe that the HbA1c level 
is representative of other Western European children. However, most families 
that participated in our study were Caucasian (97%) and the majority of the 
children received pump therapy (82%). Therefore, we have to be cautious to 
generalize our findings to families with a different ethnic background and to 
children with multiple daily insulin injections. Furthermore, the educational level 
of the participants was generally higher than in the total Dutch population [46]. 
Approximately 32% of the adults in the Netherlands have an academic Bachelor’s 
or Master’s degree [46]. In this study 39% of the mothers and 100% of the fathers 
had an academic degree. Research shows that the educational level of parents 
is positively associated with the quality of parent-child interaction [47] and 
parenting strategies [48], so the findings of this study may be more applicable for 
parents with higher educational levels. 
Conclusion
 As diabetes-related family behaviors seem to be established in the early 
years post-diagnosis [9, 49], interventions should start as early as possible. The 
incidence of young children with T1DM is increasing [50] and early detection of 
problems and intervening in this young patient group is necessary. Observational 
research has shown that parents of children with T1DM have more parenting 
problems during mealtime [15, 17, 40] and there is a need for effective parenting 
strategies [14]. In future research, the OKI-DO observation instrument can 
be used to conduct studies that can help to determine whether parent-child 
interaction-patterns are associated with specific diabetes outcomes, such as 
glycosylated hemoglobin (HbA1c) and psychosocial characteristics (such as quality 
of life). These results can than serve as a reference to determine, for example, 
whether interventions to improve parent-child interaction would be a meaningful 
intervention for families with a young child with T1DM. Furthermore, research 
showed that injection distress is more common in younger children and recently 
diagnosed children [51]. The OKI-DO instrument could enable scientists and 
clinical practitioners to evaluate interventions aimed at decreasing the injection 
distress for both parents and children and interventions aimed at optimizing the 
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The relationship between parenting 
stress and parent-child interaction 
with health outcomes in the 
youngest patients with type 1 
diabetes (0-7 years)
A.M. Nieuwesteeg, E.E. Hartman, H.J. Aanstoot, H.J.A. van Bakel, 




To test whether parenting stress and the quality of parent-child interaction were 
associated with glycemic control and QoL in young children (0-7 years) with 
T1DM.
Methods 
77 families with a young child with T1DM were videotaped during mealtime 
(including glucose monitoring and insulin administration). Parent-child 
interactions were scored with a qualitative observation method specifically 
designed to assess parent-child interaction in diabetes-specific situations. 
Questionnaires assessed general and disease-related parenting stress, and 
(diabetes-specific (DS)) QoL. HbA1c (glycemic control) was extracted from the 
medical records. 
Results 
Both general and disease-related parenting stress were associated with a 
lower (DS)QoL (r ranged from -0.39 to -0.70, p<0.05), but not with HbA1c levels. 
Furthermore, with regard to the parent-child interaction, emotional involvement 
of parents (r=0.23, p<0.05) and expressed discomfort of the child (r=0.23, p<0.05) 
during mealtime (including glucose monitoring and/or insulin administration) 
were related to suboptimal HbA1c levels. There was no clear pattern in the 
correlations between parent-child interaction and (DS)QoL.
Conclusions 
The results of the present paper support the notion that diabetes does not 
only affect the child with T1DM: T1DM is a family disease, as parenting factors 
(like stress and parent-child interactions) are associated with important child 
outcomes. Therefore, it is important for health care providers to not only focus on 




 Nowadays, the number of children being diagnosed with T1DM is 
growing, with an overall annual increase of almost 4% [1]. This number is 
particularly growing in the youngest age group [1-3]. In children with T1DM, 
achieving an optimal HbA1c level (≤ 58 mmol/mol or 7.5% [4]) is an important 
treatment goal. Adequate glycemic control helps to avoid or delay the onset 
of long-term micro- and macro vascular complications, such as neuropathy, 
retinopathy, nephropathy and cardiovascular diseases [5]. In addition to these 
long-term consequences, suboptimal glycemic control is also associated with 
short-term consequences like a negative effect on school performances [6, 7] and 
child behavior problems [8, 9]. Despite all efforts, more than half of the children 
with T1DM still do not reach this optimal HbA1c level [10, 11]. Having T1DM can 
also have an adverse effect on children’s quality of life (QoL) [12], therefore, 
health care providers not only focus on reaching an optimal HbA1c level, but 
also on maintaining or enhancing a good QoL in children with T1DM [13]. The 
literature on QoL in children with T1DM is contradictory as some studies report 
an obvious impairment in QoL in children with T1DM compared to healthy peers 
(e.g. [12, 14]), whereas others report a similar level of QoL compared to healthy 
peers or that children with T1DM even show adaptive outcomes (e.g. [15, 16]). A 
recent systematic review concluded that the differences in QoL between children 
with T1DM and healthy peers were, on average, only minimal; although diabetes-
specific (DS) QoL problems (e.g. worries, impact on daily functioning) were 
certainly present [17]. 
 When young children are diagnosed with T1DM, parents have complete 
responsibility for the daily diabetes-management (assessing blood glucose levels, 
administering insulin, regulating food intake, and guarding these parameters in 
conjunction with the level of physical activity) of their child [18, 19]. Because of 
these many proceedings, having to think constantly about the correct amount of 
insulin/carbohydrates, and adjustments during the day without help from daycare 
or school, parents might consider this as having an ‘extra job’. Therefore, it is not 
surprising that many parents of young children with T1DM report increased levels 
of parenting stress [20] and difficulties in parent-child interactions [21]. These 
parenting factors (parenting stress and parent-child interaction) are strongly 
linked to parent-, child- and contextual characteristics [22, 23], like the Process 
Model of Belsky states [24]. As parent-, child-, and contextual factors are linked to 
diabetes outcomes [20, 25, 26], parenting stress and parent-child interaction may 
also be related to the HbA1c level and QoL of the child.
 A recent review [27] has described that higher levels of parenting stress 
were associated with suboptimal HbA1c levels in school-aged children and 
adolescents (age range 7-17 years).From the same review it appeared that in 
RELATIONSHIP BETWEEN PARENTING AND CHILD OUTCOMES
87
5
younger children (aged 0-11 years), parenting stress was not or even negatively 
associated with HbA1c levels, indicating that higher levels of stress were related 
to more optimal HbA1c levels [27]. This discrepancy in findings between parenting 
stress and HbA1c levels in parents of school-aged children and adolescents 
versus parents of young children could be due to the fact that parents of older 
children have a shared responsibility, while parents of younger children have 
a full responsibility for the care of their children with T1DM. Increased levels 
of parenting stress could indicate higher levels of involvement in the diabetes 
regimen and therefore more optimal HbA1c levels in young children [27]. The level 
of parenting stress has not been associated with child QoL often, as the same 
review [27] only found one study that associated higher levels of parenting stress 
with a lower child QoL. This study, however, included only children between 12-17 
years of age [28]. It is important to gain more knowledge about the associations 
between parenting factors and child outcomes, as parenting stress might be 
beneficial for HbA1c levels in young children, but not for child QoL [27]. Therefore, 
knowledge about the association between parenting stress and child QoL in 
young children with T1DM is insufficient. 
 Only a few studies have investigated the quality of parent-child 
interaction in children with T1DM, showing that particularly parental over-
involvement, parental restrictiveness, parental hostility, conflicts and negative 
communication are significantly associated with suboptimal HbA1c levels (e.g. [18, 
29-34]) and a lower reported QoL (e.g. [35, 36]). In contrast, positive maternal 
communication, positive reinforcement, emotional support, parental warmth and 
caring behavior appeared to be significantly associated with more optimal HbA1c 
levels (e.g. [32, 33, 37]) and a better reported QoL (e.g. [32, 38]) of children and 
adolescents with T1DM. However, the aforementioned studies mainly focused 
on older children (aged 8-20 years) [29, 30, 32-38] or used rather diverse age 
groups (aged 4-14) [18, 31] and therefore, research in exclusively (very) young 
children is limited. We have only found one study that directly observed parent-
child interaction in younger children (aged 2-8 years) [39]. This study showed 
that ineffective parenting during mealtime (i.e., coaxes, interrupted commands 
and physical prompts) was significantly related to suboptimal HbA1c levels [39]. 
Currently, research on the parent-child interaction in younger children including 
also QoL as an outcome factor is lacking. 
 Research examining the associations among parenting stress, parent-
child interaction and child outcomes in young children with T1DM is scarce and 
urgently needed. More insight in this area may contribute to the development of 
new, effective interventions. Therefore, the present study was conducted to test 
whether, and how, parenting stress and the quality of parent-child interaction 





 Children (aged 0-7 years) diagnosed with T1DM more than 6 months 
and their parents were recruited from 15 hospitals/institutions in the middle 
and southern part of the Netherlands (including Kidz&Ko, a partnership between 
seven pediatric diabetes clinics, and Diabeter, a national center for pediatric and 
adolescent diabetes care and research). Parents who lacked basic proficiency in 
Dutch, and children with an Autism Spectrum Disorder, Down syndrome and/
or other mental disabilities (n=17) were excluded. Of the 121 eligible families, 77 
families (64%) agreed to participate. After receiving written informed consent, the 
mealtime situation (including glucose monitoring and insulin administration) was 
videotaped during a home visit (for a detailed description of the procedure of the 
home-visits see Nieuwesteeg et al. 2014 [40]). Furthermore, both parents were 
asked to complete a questionnaire assessing (socio)demographic and clinical 
variables, general and disease-specific parenting stress and generic and diabetes-
specific (DS) child QoL. In the present study, only scores of the questionnaires 
of the parent who was videotaped during the interaction were used. Of the 
77 observed parents (96% mothers), 70 parents (96% mothers) completed the 
questionnaire about general parenting stress and DSQoL of their child, 68 parents 
(96% mothers) completed the questionnaire about the generic QoL of their child, 
and 64 parents (94% mothers) completed the questionnaire about disease-related 
parenting stress. The study was approved by the Medical Ethical Review board of 
St. Elisabeth Hospital Tilburg (date: 25-05-2010).
Measures
(Socio)demographic and clinical variables
 The first part of the questionnaire included items involving (socio)
demographic characteristics (i.e., gender and age of the child, marital status 
and educational levels of both parents) and clinical characteristics (i.e., 
treatment regimen, frequency of blood glucose monitoring (average number of 
assessments/day), and years since diagnosis). 
Metabolic control
 Glycemic control (HbA1c level, measured closest to the home visit) was 
determined at the hospital where the child was treated for T1DM and extracted 
from the medical records of the children, after receiving written consent from the 
parents.




 To assess the quality of parent-child interaction, the mealtime situation 
(including glucose monitoring and insulin administration) was videotaped in 
all participating families during a home visit. The videotapes were scored by 
an observer (AN) with the qualitative OKI-DO observation instrument, which is 
specifically developed for children with T1DM, to assess the quality of parent-child 
interaction during diabetes-specific situations [40]. This observation instrument 
comprises ten domains, including four parent domains (“emotional involvement”, 
“limit setting”, “respect for autonomy”, and “quality of instruction”), four child 
domains (“negative behavior”, “avoidance”, “cooperative behavior”, and “child’s 
response to injection”), and two family-domains (“emphasis on diabetes”, and 
“mealtime structure”). The parent-child dyad will receive a score (1-5) on each 
domain, in which higher scores reflect more of the behavior (e.g., a high score 
on ‘emotional involvement’ means the parent is highly emotional involved, and 
a high score on ‘negative behavior’ means the child shows a lot of negative 
behavior). An example of the rating scale “respect for autonomy” can be rated 
varying from score 1: ‘The caregiver receives this score if he/she fully determines 
what should happen without explaining anything to the child and with a visible 
lack of respect for the autonomy. For example: the caregiver just takes the finger 
of the child to check the glucose, (harshly) ‘pulls’ the child in the correct position 
to operate the insulin pump or determines (without consulting or warning 
the child) where and when the insulin injection takes place, the caregiver fully 
determines what and how much the child eats. If the child is (rather) independent 
in managing his/her diabetes, the caregiver receives this score if he/she 
repeatedly interferes when the child is managing his/her diabetes, while it is clear 
from the observation that the child can perform everything on its own’, to score 
5: ‘The caregiver receives this score if he/she praises initiatives of the child and 
encourages the child to make decisions on his own regarding his/her diabetes. 
The child may, for example, read the glucose meter, operate the insulin pump or 
determine where and when the insulin injection takes place (the caregiver could 
of course check the things his/her child does, but is herein not at all intrusive). 
Everything is determined in consultation with the child and the child is treated 
with respect.’ To assess the inter-rater reliability of the observations, a second 
observer (HvB) scored 20% of the videotapes independently of the first observer. 
The agreement with the first observer was high as weighted kappa was 0.73, 
indicating a good inter-rater reliability. Research shows encouraging indications 
for the usability, reliability and preliminary validity of the OKI-DO instrument to 
assess parent-child interaction in young children with T1DM during mealtime 




 General parenting stress was assessed with the short Dutch version 
of the Parenting Stress Index [41, 42]. This is a 17-item self-report measure, in 
which parents report how much they agree on the propositions about stress in 
the parent-child system. The items are rated from 1 (strongly disagree) to score 
4 (strongly agree). All items were summed to get a total score (a =0.92). Higher 
scores reflect more general parenting stress. The 17-item version has shown good 
reliability [43].
Disease-related parenting stress
 Disease-related parenting stress was assessed with a validated, 42-item 
self-report measure, the Pediatric Inventory for Parents (PIP) [44, 45]. Parents 
are asked to describe both the frequency and difficulty of experienced disease-
related parenting stress across four domains: “communication” (for example: 
with the medical team, partner, child), “emotional distress” (for example: quality 
of sleep, effect on mood), “medical care” (for example: treatment demands) and 
“role functioning” (for example: being able to go to work). All items are scored 
on a 5-point Likert scale on both frequency and difficulty. The scale scores were 
summed to get a total frequency (a = 0.93) and total difficulty score (a = 0.93). 
Higher scores reflect more frequency and difficulty in disease-related parenting 
stress. Adequate internal consistency and construct validity of the original version 
of the PIP have been reported [44]. 
Quality of life of the children
 Generic QoL was measured with the TNO-AZL Preschool Quality Of Life 
questionnaire or TAPQOL [46] in children in the age of 1 through 5 years of age 
and the TNO-AZL Child Quality Of Life questionnaire or TACQOL [47] in children of 
6 and 7 years of age. These multidimensional questionnaires are proxy measures, 
as they assess the parent’s perceptions of health-related QoL in (preschool) 
children. The TAPQOL includes 43 items constituting 12 scales covering aspects 
of QoL: seven health-related scales: stomach problems, skin problems, lung 
problems, sleeping problems, appetite, motor functioning, and communication 
(these seven scales were summed and then averaged (health-related QoL), a = 
0.80), and five psychosocial-related scales: liveliness, positive mood, problem 
behavior, anxiety, and social functioning (these five scales were summed and 
then averaged (psychosocial QoL), a = 0.75). The TACQOL includes 63 items 
constituting seven scales covering aspects of QoL: five health-related scales; pain 
and symptoms, motor function, autonomy, cognitive functioning, interaction 
with parents and peers (these five scales were summed and then averaged 
(health-related QoL), a = 0.94), and two psychosocial-related scales; experience of 
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positive and negative emotions (the two scales were summed and then averaged 
(psychosocial QoL), a = 0.84). In both questionnaires, the parent indicates to what 
extent specific problems of the health-related functioning scales occurred in the 
past few weeks, with three response categories: ‘never’, ‘sometimes’, and ‘often’. 
If a problem occurs, the parents are asked how the child is feeling: ‘(very) good’, 
‘not so good’, ‘pretty bad’, and ‘bad’. For each item, the two answers are combined 
into a single item score ranging from 0 to 4 (‘never’ 4 and ‘sometimes’ or ‘often’ 
combined with ‘(very) good’ 3, ‘not so good’ 2, ‘pretty bad’ 1, and ‘bad’ 0). With 
the psychosocial-related scales, the parents indicate on a Likert scale whether 
a certain emotion in their child has appeared in the last few weeks (‘never’, 
‘sometimes’, ‘often’). Item scores for the psychosocial-related scales run from 0 to 
2. All TAPQOL and TACQOL scales are linearly transformed to 0-100 scales; higher 
scores will correspond to a better QoL. Research showed that the TAPQOL and the 
TACQOL are reliable and valid questionnaires [48, 49].
 Diabetes-specific QoL (DSQoL) was measured with a child self-report 
questionnaire (Smiley Faces) for young children, composed by the Hvidøre Study 
Group [50]. This questionnaire has been modified in a proxy-report form with 
permission of the authors, so that the parents can complete the questionnaire 
for their child. The questionnaire comprises 19 items about feelings of the child 
in relation with his or her diabetes (for example, items about administering 
insulin, health, leisure time, and school/nursery/daycare). The items are rated on 
a 5-point Likert scale. Scores are (re)coded so that a higher score corresponds to 
a better QoL. All items were summed to get a total diabetes-specific QoL score (a 
= 0.86). The originally child self-report questionnaire showed good reliability and 
validity [50].
Statistical analyses
 Statistical analyses were conducted using the Statistical Package for the 
Social Sciences (SPSS, version 19). Frequencies and descriptive statistics were 
used to present the (socio)demographic and diabetes-related characteristics 
of the participating families. Pearson’s correlation coefficients were calculated 
to examine the strength of the relationships between parenting stress and the 
parent-child interaction with HbA1c levels and (DS)QoL. Because different QoL 
questionnaires were used for children aged 0-5 and 6-7, we have examined the 
Pearson’s correlations for these questionnaires (generic and DS QoL) separately. 
The results of the correlations were considered statistically significant when p ≤ 
0.05. Furthermore, the effect sizes were examined. According to Cohen, r of 0.10, 





Sociodemographic and clinical data
 Table 1 summarizes the characteristics of participating parents and 
children. Among the participating children, there were 41 boys (53%). The 
children with T1DM had a mean age of 5 years (SD = 1.5, range: 2-7 years). Most 
children (82%) received pump therapy. On average, parents monitored their 
child’s blood glucose 6 times a day (range: 2-20). The mean HbA1c level of the 
children, measured closest to the home visit, was 59 mmol/mol or 7.6% (range 
32-80 mmol/mol or 5.1%-9.5%).
 Most of the 70 parents (96% mothers) who completed the questionnaires, 
were cohabiting or married/registered partners (7% of the mothers and 0% of 
the fathers were single). More than half of the participating mothers (54%) had a 
higher educational level (i.e., approximately 12 years of formal education), while 
all fathers (100%) had a Bachelor’s or Master’s degree (i.e., approximately 15 
years of formal education). 
Table 1: (socio)Demographic and clinical characteristics of young children with 
type 1 diabetes and their parents.
 
 
   N (%) M SD 





 Age (years) (range 2-7)  5.12 1.52 
 HbA1c (range 32mmol/mol-80mmol/mol) 







 Treatment Insulin pump 




 Blood glucose monitoring Times a day (range 2-20)  6.08 2.69 
 Years since diagnose (range 1-6 years)  2.61 1.44 





 Marital status (mothers) Single 
Cohabiting 







 Marital status (fathers) Single 
Cohabiting 







 Educational level (mothers) Primary education 
About 12 years of formal education 









 Educational level (fathers) Primary education 
About 12 years of formal education 






0 (0 %) 
0 (0%) 
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Associations between parenting stress and the quality of parent-child interaction 
with HbA1c levels and (diabetes-specific) quality of life. 
 Table 2 summarizes the Pearson correlations between general parenting 
stress, disease-related parenting stress and the domains of the quality of parent-
child interaction with the HbA1c level and (DS)QoL of the children. 
 Results showed that general and disease-related parenting stress were 
significantly negatively associated with both generic QoL (correlations ranging 
from -0.40 to -0.56, medium to large effect sizes) and diabetes-specific QoL 
(correlations ranging from -0.39 to -0.70, medium to large effect sizes). HbA1c level 
did not correlate significantly with general or disease-related parenting stress. 
These results indicate that elevated levels of both general and disease-related 
parenting stress were associated with lower (DS)QoL of young children with 
T1DM.
 Furthermore, only the OKI-DO domains emotional involvement (r = 0.23, 
small effect size) and child’s response to injection (r = 0.23, small effect size) were 
significantly positively associated with the HbA1c level of the child, which indicates 
that parents with children with higher HbA1c levels were more emotionally 
involved and that children with higher HbA1c levels expressed more discomfort 
during glucose monitoring (for example more tension in body, tightening eyes, 
crying or resisting behavior). A better quality of instruction was associated with a 
better generic QoL in children aged 6-7 (r = 0.41, medium effect size), and more 
emphasis on diabetes during the meal was significantly correlated with a better 
DSQoL in children aged 0-5 (r = 0.36, medium effect size). 
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Table 2: Relationships between (disease-related) parenting stress, the OKI-DO 
domains and child (health) outcomes.
  0-5 years 6-7 years 






















Parenting stress       
  General total 
  Disease-related frequency total 
  Disease-related difficulty total 
Parent-child interaction  
  Emotional involvement 
  Limit setting 
  Respect for autonomy 
  Quality of instruction 
  Negative behavior 
  Avoidance 
  Cooperative behavior 
  Child’s response to injection 
  Emphasis on diabetes 
  Mealtime structure 












































































































 For health care providers, maintaining or enhancing a good QoL of 
children with T1DM is as important as guarding or achieving good glycemic 
control [13]. However, research examining factors that are associated with HbA1c 
levels and (DS)QoL in young children with T1DM is still scarce. The present study 
focused on this youngest patient group and found that higher levels of (disease-
related) parenting stress were associated with a lower (DS)QoL of the child and 
that emotional involvement and the child’s response to injection were associated 
with lower HbA1c levels. 
 The results showed that parenting stress was not associated with HbA1c 
levels. A previous study, however, concluded that higher levels of disease-related 
parenting stress were associated with more optimal HbA1c levels in young children 
with T1DM [52]. An explanation of the discrepancy in findings between our study 
(no significant correlation) and the study of Stallwood [52] might be explained 
by type of insulin treatment: parents generally experience less disease-related 
parenting stress when their child is on insulin pump therapy [53, 54]. In the study 
of Stallwood [52] none of the children used pump therapy, in contrast to 84% of 
the children in the present study. Future research should examine the association 
between glycemic control and disease-related parenting stress in a sample with 
a comparable amount of children using multiple daily insulin injections versus 
insulin pump therapy to see whether there is or is not a significant association 
between disease-related parenting stress and HbA1c levels. If there indeed is a 
significant association, appropriate interventions in order to lower disease-related 
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parenting stress could be part of the treatment in lowering HbA1c levels.
 Furthermore, parents who experienced higher levels of (disease-related) 
parenting stress reported lower child QoL, especially DSQoL (e.g., problems with 
insulin administration, glucose monitoring, energy level, health etc.). This is the 
first study that has examined this relationship in young children with T1DM. 
Because of these results, health care providers should not only be aware of the 
(DS)QoL of the child, but also the perceived (disease-related) parenting stress of 
the parents as higher levels of (disease-related) parenting stress are associated 
with lower (DS)QoL. Therefore, health care providers should monitor the level 
of (disease-related) parenting stress regularly in order to avoid a low QoL of the 
child.
 Parents were more emotionally involved when their child had a 
suboptimal HbA1c level. Research with older children and adolescents with 
T1DM also showed that a suboptimal HbA1c level was positively associated with 
emotional involvement of the parents [29] and involvement in diabetes care [30]. 
However, the causal direction of this association remains unclear. It could be that 
parents are more emotionally involved when trying to get a more optimal HbA1c 
level and thereby delaying the onset of long- and short-term complications [29]. 
Otherwise, it could also be true that parents who are highly emotionally involved 
during diabetes-specific situations deliberately set higher HbA1c targets for their 
child, because of fear of hypoglycemia [55]. 
 Furthermore, the results showed that children with a high HbA1c 
level expressed more discomfort during glucose monitoring and/or insulin 
administration (for example more tension in body, tightening eyes, crying or 
resisting). Displaying more discomfort could be due to some form of needle-
phobia or a low pain threshold. When children experience needle-phobia or have 
a low pain threshold, parents might postpone or omit insulin injections or glucose 
monitoring in order to avoid these stressful and unpleasant situations, which 
could result in suboptimal HbA1c levels [56]. It could also be true that a high HbA1c 
level might ‘worsen’ the diabetes for both parent and child, and that the child, due 
to an emphasize on their disease, experiences more discomfort during glucose 
monitoring and/or insulin administration.
 Remarkably, the other domains of parent-child interaction around 
the diabetes situation were not related to HbA1c level. Based on results of a 
previous study with young children [39] and studies with older children [18, 
29-34], showing that ineffective parenting strategies and child misbehavior 
were significantly correlated with less optimal HbA1c levels, we expected that, 
for example, less respect for autonomy, or more negative behavior of the child 
would be associated with suboptimal HbA1c levels. This discrepancy in findings 
might be due to different sample characteristics, as our sample had more optimal 
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HbA1c levels (7.6% or about 59 mmol/mol in our study versus >8% or >64 mmol/
mol [18, 29, 30, 34, 39]). Furthermore, the children in our sample were much 
younger than in most other studies [18, 29-34]. Also, it is possible that families 
who encountered problems (like child misbehavior) during the mealtime situation 
(including glucose monitoring and insulin administration) were reluctant to 
participate in the present study. Our sample consisted of rather high-functioning 
families, meaning that they did not encounter major problems during mealtime, 
glucose monitoring and insulin administration [40]. 
 The quality of parent-child interaction did not show clear patterns of 
correlations with (DS)QoL. Previous research with youth with T1DM showed 
that parent-child behaviors (e.g., diabetes-specific family conflict, warmth) were 
related to QoL [36, 38]. The parent-child behaviors in these studies were collected 
through self-report questionnaires [36, 38]. Weisberg-Benchell [35] also examined 
the relationship between QoL and parent-child behavior, but they used both self-
report questionnaires and observations to assess parent-child behaviors. While 
the self-reported parent-child behaviors did correlate with QoL, the observed 
parent-child behaviors did not [35]. This highlights the importance of using direct 
observations in examining the quality of parent-child interaction in future studies, 
with an observational instrument like the OKI-DO instrument, as self-reports 
might reflect a more subjective view. 
 The present study has some limitations that need to be described. 
Research has shown that diabetes centers not only differ in structural issues, 
but also at an educational level and guidance regarding diabetes, which could 
influence glycemic control [57]. Because we included children from 15 different 
hospitals/institutions, the diabetes education and guidance these parents and 
children receive(d) could be very different. Furthermore, our sample consisted of 
almost only Caucasian participants (97%), participation rate among fathers was 
very low, most of the parents had a relatively high educational level, which is not 
a fair representation of the population in the Netherlands [58]. As the educational 
level and socioeconomic status of parents is positively associated with the quality 
of parent-child interaction [59] and parenting strategies [60, 61], the results of 
the present study may not be generalized to parents with a lower educational 
level. Also, because of the videotaped home visits, it is possible that families 
who frequently experience problems during mealtime, glucose monitoring and/
or insulin administration were reluctant to participate in our study, which might 
have led to biased results. Future research, therefore, should examine whether a 
causal relationship exists between the quality of the parent-child interaction and 
(disease-related) parenting stress with (health) outcomes of children with T1DM, 
including families of different ethnic backgrounds, parents with lower educational 
levels, and families who encounter problems during diabetes-specific situations.
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 A strength of the present study is the use of the OKI-DO instrument, as 
observations of “real life” parent-child interactions and scored by an independent 
observer can provide more objective data to assess the quality of parent-child 
interaction than using self-report questionnaires or interviews [40]. The OKI-DO 
instrument could be used by health care providers to evaluate interventions 
(like video interaction guidance) aimed at optimizing the quality of parent-child 
interaction and/or lowering the parenting stress in order the influence child 
outcomes. Furthermore, as recommended by Nakagawa [62], we refrained from 
correcting for examining multiple associations to be able to give an overview 
of all the associations that were examined as we were interested in all possible 
associations between the included variables. Another strength is the support from 
several large diabetes clinics in the Netherlands. Therefore, it was possible to 
focus on younger children with T1DM and their families, which makes this study 
innovative as this patient group is understudied.
 The results of the present paper support the notion that diabetes does 
not only affect the child with T1DM: T1DM is a family disease, as parenting factors 
(like stress and parent-child interactions) are associated with important child 
outcomes. Therefore, it is important for health care providers to not only focus on 
the child with T1DM, but also on the family system.
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Pediatric parenting stress in fathers 
and mothers of young children with 
type 1 diabetes: a longitudinal study
A.M. Nieuwesteeg, E.E. Hartman, W.H.M Emons, H.J.A. van Bakel, 




To compare levels of pediatric parenting stress between fathers and mothers of 
young children with type 1 diabetes (T1DM) and study the course of pediatric 
parenting stress over time.
Methods
112 parents (56 mothers and 56 fathers) of young children with T1DM (0-7 years) 
completed the Pediatric Inventory for Parents assessing pediatric parenting stress 
(frequency and difficulty scores on the subscales: communication, emotional 
distress, medical care, role functioning and total score), of whom 44 mothers 
(79%) and 31 fathers (55%) completed the questionnaire again one year later. 
Independent and paired sample t-tests were used to examine the differences 
between fathers and mothers and change over time, respectively. Furthermore, 
Cohen’s d effect sizes were calculated.
Results
At the first measurement occasion, mothers scored significantly higher than 
fathers on the pediatric parenting stress subscales: communication frequency and 
difficulty, emotional distress frequency and difficulty, medical care frequency, and 
total score frequency and difficulty (d ranged from -0.44 to -0.56). Furthermore, 
it appeared that fathers reported to experience a decrease in medical care 
frequency (d=0.10) and an increase in emotional distress difficulty (d=-0.32) 
and total score difficulty (d=-0.29), whereas mothers reported to experience a 
decrease of pediatric parenting stress in emotional distress frequency, medical 
care frequency and total score frequency (d ranged from 0.31-0.66) over a one 
year period.
Conclusions
These results show that within families with a young child with T1DM, burden of 
care increases in fathers and decreases in mothers, suggesting an increased care 




 Parenting children can be stressful, but parenting a child with a chronic 
illness, like asthma, cancer, cystic fibrosis, diabetes, epilepsy, juvenile rheumatoid 
arthritis, and/or sickle cell disease, is perceived as even more stressful as 
examined by a meta-analysis by Cousino and Hazen [1]. On top of general 
parenting stress, parents of children with a chronic illness worry about their 
child’s health, treatment demands, and communication about the illness with 
their child and the medical team, which is defined as pediatric parenting stress 
[2]. Although all parents of children with a chronic illness are burdened with 
certain concerns and treatment demands, Hullmann et al. [3] found that parents 
of children with type 1 diabetes mellitus (T1DM) (M = 75.70, SD = 1.70) reported 
significantly higher levels of parenting stress than parents of children with cancer 
(M = 69.22, SD = 1.96) or cystic fibrosis (M = 71.69, SD = 2.67). According to 
Hullmann et al. [3] this could be explained by the complex treatment regimen of 
T1DM. This regimen consists of monitoring the blood glucose level several times a 
day, administering insulin, regulating food intake, and guarding these parameters 
in conjunction with the level of physical activity of their child. Because parents of 
young children with T1DM bear the full responsibility for their child’s treatment 
demands, they often experience higher levels of stress than parents of older 
children with T1DM [4-6]. 
 A recently published review provides a comprehensive overview of 
the current studies regarding the level of pediatric parenting stress that is 
experienced by parents of children with T1DM [1]. However, the studies that 
were included in that review mainly focused on parents with older children (7-19 
years) [5, 7-9], or used a wide age range (1-17 years) [4, 10]. Moreover, the few 
studies that focused on parents of younger children (0-9 years), mainly reported 
on mothers’ experienced pediatric parenting stress [4, 6, 11-14]. Fathers of young 
children with T1DM are generally being overlooked when pediatric parenting 
stress is examined. In the review by Cousino and Hazen [1] only one study is 
included that studied emotional distress in fathers of young children (aged 2-6) 
with T1DM. Results of that study showed that fathers experienced relatively mild 
levels of pediatric parenting stress [15]. Unfortunately, in that study information 
about the mothers was lacking [15]. Therefore, research on pediatric parenting 
stress of both fathers and mothers of young children with T1DM is lacking.
 Based on earlier research in parents of older children with T1DM (7-
14 years) [8, 10], it can be expected that mothers experience higher levels of 
pediatric parenting stress than fathers. Mothers are usually responsible for most 
of the diabetes-management of their child [16] and, therefore, might experience 
higher levels of pediatric parenting stress than fathers. Currently, there seems 
to be a lack of information about the differences in pediatric parenting stress in 
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mothers and fathers of young children with T1DM.
 Even though literature has convincingly shown that parents of young 
children with T1DM have elevated levels of pediatric parenting stress [4-6], 
information about pediatric parenting stress in these families over time is scarce. 
To our knowledge, one study has examined the course of pediatric parenting 
stress in parents of young children (4-7 years) with T1DM over time and found 
that parents reported less pediatric parenting stress after transition from multiple 
daily insulin injections to continuous subcutaneous insulin infusion [4]. This study, 
however, included only a small number of parents (n=24), and has examined 
the change in pediatric parenting stress after their child has changed treatment 
regimen.
 The present study compares levels of perceived pediatric parenting stress 
between fathers and mothers of young children with T1DM, and also examines 
the course of pediatric parenting stress in these fathers and mothers over a one 
year period. Our hypotheses, based on research with parents with older children 
with T1DM [8, 10], is that mothers report higher levels of pediatric parenting 
stress than fathers. Furthermore, based on a study with parents of young 
children with T1DM who changed treatment regimen [4], we expect that parents 
experience less pediatric parenting stress over time as they get more used to the 
daily intensive treatment demands.
METHODS
Patients and procedure
 Mothers and fathers of young children (0-7 years) with a diagnose T1DM 
for > 6 months were recruited from 15 hospitals/institutions in the middle and 
southern part of the Netherlands (including Diabeter, a national center for 
pediatric and adolescent diabetes care and research, and Kidz&Ko, a partnership 
between seven pediatric diabetes clinics). Parents who lacked basic proficiency 
in Dutch and parents of children with a mental disability, Down syndrome or 
an Autism Spectrum Disorder were excluded (n = 17). During a home visit (see 
Nieuwesteeg et al. [17]) data regarding (socio)demographic and clinical variables, 
and also pediatric parenting stress was collected from both the father and the 
mother. Two families did not want to participate with the home visit, but did 
agree to complete the questionnaire, resulting in a total of 62 fathers and 72 
mothers who completed (some part of) the questionnaire. Because we wanted to 
know whether the perceived pediatric parenting stress would change after one 
year in these fathers and mothers, we sent all parents who had participated in 
the first measurement wave (both the father and mother) the same questionnaire 
by mail one year after the home visit and asked them to return the questionnaire 
within two weeks. When the questionnaires were not returned within three 
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weeks, the families were contacted by phone and were asked to send the 
questionnaires or to withdraw from the study if they did not want to participate 
anymore. In total, 31 fathers (50%) and 44 mothers (61%) completed the 
questionnaire at the second measurement wave one year later. The study was 
approved by the Medical Ethical Review board of St. Elisabeth Hospital Tilburg 
(date: 25-05-2010) and in conjunction with the Helsinki Declaration on human 
research.
Measures
(Socio)demographic and clinical variables
 Both the father and the mother of the child completed a questionnaire 
with (socio)demographic characteristics, including gender and age of the child, 
relationship with the child (father or mother), marital status (single, cohabiting, 
or married/registered partners) and educational levels of both parents (primary 
education, about 12 years of formal education, 15-16 years of formal education, 
or other) and clinical characteristics, including treatment regimen (insulin pump 
or multiple daily insulin injections), frequency of blood glucose monitoring a day, 
and HbA1c level.
Pediatric parenting stress
 Pediatric parenting stress was assessed with the 42-item Pediatric 
Inventory for Parents (PIP) [2, 18]. Parents are asked to describe on a 5-point 
Likert scale both the frequency and difficulty of pediatric parenting stress across 
four subscales: “Communication” (for example: with the medical team, partner, 
child, score range: 9-45), “Emotional distress” (for example: quality of sleep, effect 
on mood, score range: 15-75), “Medical care” (for example: treatment demand, 
score range: 8-40) and “Role functioning” (for example: being able to go to work, 
score range: 10-50). The scale scores were summed to get a total frequency and 
total difficulty pediatric parenting stress score (score range: 42-210). Higher 
scores reflect higher frequency and increased difficulties in terms of pediatric 
parenting stress. Adequate internal consistency and construct validity of the 
original version of the PIP have been reported [2]. In the present study, a’s for all 
frequency and difficulty subscales for fathers and mothers on both time points 
were ≥ 0.70 (except for the Medical Care frequency subscale (a ranges between 
0.63 and 0.68 for fathers and mothers on both time points, which is in line with 
previous research validating the PIP in mothers of children with T1DM as they 
also found an a < 0.70 in the Medical care frequency scale  [9]), and a’s for the 
total frequency and difficulty scores were ≥ 0.90 for mothers and fathers on 
both time points. Furthermore, all subscales of the PIP on both measurement 
occasions in both fathers and mothers correlated significantly with each other.




 The Statistical Package for the Social Sciences (SPSS, version 19.0) was 
used to conduct the statistical analyses. To compare the mean scores of fathers 
and mothers at the first measurement occasion, paired sample t-tests were used. 
When comparing the mean scores of fathers and mothers over time, paired 
sample t-tests were used. Furthermore, Cohen’s d effect sizes were calculated to 
examine the standardized differences between the means. According to Cohen, 
effect sizes d of 0.20, 0.50, and 0.80 can be considered small, medium, and large, 
respectively [19]. 
Results
Sociodemographic and clinical data
 In total, 72 mothers (54%) and 62 fathers (46%) completed the 
questionnaire at the first measurement occasion, representing 72 separate 
families. Because of missing items, we could only include 56 fathers (90%) and 
their spouses (78%).Table 1 summarizes the characteristics of these participating 
parents (56 mothers and 56 fathers) and their children (n = 56). Most of the 
mothers and fathers were cohabiting or married/registered partners (only 4% of 
the mothers and fathers were single). More than half of the participating mothers 
(57%) and fathers (52%) had a higher educational level (i.e., approximately 12 
years of formal education), while 41% of the mothers and 48% of the fathers had 
a Bachelor’s or Master’s degree (i.e., approximately 15 years of formal education). 
Their children had a mean age of 5 years (SD= 1.6, range: 2-7 years) 52% were 
boys. Most children (82%) received pump therapy and had the diagnose T1DM for 
more than 2 years. On average, parents monitored their child’s blood glucose 6 
times a day (range: 2-20). The mean HbA1c level of the children was 59 mmol/mol 
or 7.6% (range 32-80 mmol/mol or 5.1%-9.5%).
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Table 1: Sociodemographic and clinical characteristics of young children with type 
1 diabetes and their parents at the first measurement occasion.
   N (%) M SD 
Children Sex  Boys 29 (52%)   
  Girls 27 (48%)   
 Age (years) (range 2 - 7)   5.18 1.61 
 Years since diagnose (range > 6 months - 7 years)   2.66 1.48 
 HbA1c (range 32 mmol/mol - 80 mmol/mol)  58.8 9.65 
  (range 5,1% - 9,5%)    7.6 0.88 
 Treatment Insulin pump  46 (82%)   
  Multiple daily insulin injections 10 (18%)   
 Blood glucose monitoring Times a day (range 2-20)    6.27 2.61 
Parents Total Mothers  56 (50%) 
  Fathers  56 (50%) 
 Marital status (mothers) Single    2 (4%) 
  Cohabiting   8 (14%) 
  Married / registered partners 46 (82%) 
 Marital status (fathers) Single   2 (4%) 
  Cohabiting   7 (12%) 
  Married / registered partners 47 (84%) 
 Educational level (mothers) Primary education only   0 (0%) 
  About 12 years of formal education 32 (57%) 
  15-16 years of formal education 23 (41%) 
  Other   1 (2%) 
 Educational level (fathers) Primary education only   0 (%) 
  About 12 years of formal education 29 (52%) 
  15-16 years of formal education 27 (48%) 
  Other   0 (0%) 
 
Differences between fathers and mothers in pediatric parenting stress at first 
measurement
 Table 2 summarizes mean scores and standard deviations on the 
subscales and total scales assessing pediatric parenting stress of fathers 
and mothers at the first measurement occasion. When comparing the mean 
scores of fathers and mothers, a significant difference was found on the scales 
Communication frequency (t (54) = -3.605, p = 0.001, d = -0.50), Communication 
difficulty (t (51) = -3.997, p < 0.001, d = -0.51), Emotional distress frequency (t 
(54) = -3.994, p < 0.001, d = -0.51), Emotional distress difficulty (t (51) = -2.996, p = 
0.004, d = -0.44), Medical care frequency (t (55) = -3.889, p < 0.001, d = -0.56), Total 
frequency (t (54) = -4.144, p < 0.001, d = -0.50), and Total difficulty (t (50) = -3.104, p = 
0.003, d = -0.46), with mothers experiencing significant more pediatric parenting 
stress than fathers on all these scales, with small to medium effect sizes. 
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Table 2: Means and standard deviations of fathers and mothers on the subscales 
and total scales of pediatric parenting stress at the first measurement occasion.










Communication frequency 17.7 (5.13) 20.2 (4.78) -3.605  .001 -0.50 
Communication difficulty 14.1 (4.06) 16.4 (4.85) -3.997  < .001  -0.51 
Emotional distress frequency 28.4 (7.70) 32.5 (8.42) -3.994  < .001  -0.51 
Emotional distress difficulty 29.6 (9.97) 34.1 (10.51) -2.996  .004 -0.44 
Medical care frequency 18.4 (5.19) 21.3 (5.20) -3.889  < .001  -0.56 
Medical care difficulty 11.5 (4.28) 12.8 (4.01) -1.950  .057 -0.32 
Role functioning frequency 18.4 (5.04) 19.0 (4.54) -1.082  .284 -0.13 
Role functioning difficulty 16.9 (5.23) 18.5 (6.56) -1.681  .099 -0.27 
Total frequency 83.1 (20.03) 93.0 (19.65) -4.144  < .001  -0.50 
Total difficulty 71.4 (20.42) 81.4 (22.84) -3.104  .003 -0.46 
 
Pediatric parenting stress over a one year period
 Table 3 summarizes mean scores and standard deviations on the 
subscales and total scales assessing pediatric parenting stress of the fathers and 
mothers who completed both measurement waves.
 Fathers reported significantly more perceived pediatric parenting stress 
over time on the Emotional distress difficulty (t (28) = -2.132, p = 0.042, d = -0.32) 
and Total difficulty (t (26) = -2.345, p = 0.027, d = -0.29) scales, with small effect 
sizes. However, they reported significantly less pediatric parenting stress on the 
Medical care frequency scale (t (30) = 2.861, p = 0.008, d = 0.10) over time, with a 
small effect size. 
 Mothers reported significantly less perceived pediatric parenting stress 
over time on the Emotional distress frequency (t (42) = 2.403, p = 0.021, d = 0.31), 
Medical care frequency (t (43) = 3.513, p = 0.001, d = 0.66), and Total frequency (t (42) 
= 2.263, p = 0.029, d = 0.37) scales, with small to medium effect sizes. 
 Although mothers reported to experience higher levels of pediatric 
parenting stress than fathers on almost all subscales at the second measurement 



















































































































































































































































































































































































































































































































































































































































































 Although previous studies showed that parents of children with T1DM 
experience parenting stress [3, 20], especially parents of young children [4-6], 
information about differences in pediatric parenting stress between fathers and 
mothers of young children with T1DM and changes in pediatric parenting stress 
over time was lacking. This information, however, is needed to know whether 
pediatric parenting stress differs between fathers and mothers and whether the 
pediatric parenting stress increases or decreases over time. With this information, 
health care providers are able to provide the support and help these parents 
might need. Therefore, the present study examined whether the amount of 
perceived pediatric parenting stress of fathers and mothers of young children (0-7 
years) with T1DM differed and changed over time. 
 In line with research in other pediatric samples [18, 21, 22] and studies 
including fathers and mothers of older children with T1DM [8, 10], we also found 
that mothers reported higher levels of pediatric parenting stress than fathers. 
Mothers of children with T1DM are generally known to be the primary caretaker 
of their children [16], and therefore take on the responsibility of the diabetes 
management of their child  [15], which could indicate higher levels of pediatric 
parenting stress in mothers than in fathers. Fathers, on the other hand, are 
generally known to be more involved in playful activities with their children [23], 
and more responsible for household tasks when having a child with T1DM [24], 
which could indicate less pediatric parenting stress in fathers than in mothers. 
With this information, health care providers should try to involve fathers as 
much as possible in the diabetes treatment. When fathers become aware of the 
fact that mothers, on average, perceive more pediatric parenting stress, these 
fathers might become more involved in the treatment of their child and may 
thereby lower the pediatric parenting stress of their spouses. Furthermore, it is 
also important to get fathers more involved in diabetes treatment, as previous 
research has shown that paternal involvement in disease management is 
associated with better marital, maternal, and family outcomes in families with 
children with a chronic disease [25]. 
 The mothers still reported higher levels of pediatric parenting stress 
than fathers on most scales at the second measurement occasion; however, the 
differences were not significant anymore. Therefore, the results could indicate 
that mothers get more used to the treatment demands and accompanying stress 
and therefore report less stress over time. It could also indicate that families that 
participated shifted more responsibilities from the mothers to the fathers, which 
could raise the difficulty in pediatric parenting stress of the fathers and decrease 
the frequency of pediatric parenting stress of the mothers. These possible 
explanations are supported by the results as fathers reported a significant 
CHAPTER 6
114
increase in emotional distress and total score, whereas mothers reported a 
significant decrease in these same scales. Furthermore, both fathers and mothers 
reported to perceive a significant decline in the medical care frequency subscale, 
which might indicate that parents get more used to the demanding treatment 
regimen of their child. It could also mean that the children themselves get more 
responsibility in their medical care, and, therefore, parents report less stress in 
the medical care subscale. However, as the age of the children in our sample was 
between 0-7 years and diabetes care responsibilities are gradually transferred 
to the child in the preadolescent years [26], the first explanation might be more 
probable. 
 The present study has some limitations, for example, we could only 
include 31 fathers (55%) and 44 mothers (79%) when examining the perceived 
pediatric parenting stress of fathers and mothers over time. Furthermore, 
despite contacting the families by mail or phone, not all parents completed the 
second measurement wave. Reasons for not participating were: too busy, not 
interested, no reason was given, or we could not get in contact with them by 
phone. Furthermore, the sample consisted of almost only Caucasian participants 
(97%) and the educational level of participating parents was relatively high, 
therefore, the results may not be generalizable to parents with other ethnic 
backgrounds and/or a lower educational level. Also, most fathers and mothers 
(96%) in our sample were cohabiting, married or registered partners. It is likely, 
however, that single fathers and mothers take on more caretaking activities and 
therefore could experience more pediatric parenting stress than married fathers 
and mothers. Therefore, the findings are also not generalizable to all families, 
especially in single-parent-families. Furthermore, we tested the differences in 
pediatric parenting stress between fathers and mothers (first measurement 
occasion) and over time (second measurement occasion) with a p-value of 
0.05. We did not correct for multiple tests (for example Bonferroni correction), 
because the subscales correlated highly with each other and we did not want 
to lose power. We preferred a type 1 error over a type 2 error as this is the 
first study examining pediatric parenting stress between fathers and mothers 
of young children with T1DM and over time, and therefore, we wanted to be 
sure that all the possible differences were detected for future studies. Although 
significant, most differences in pediatric parenting stress between fathers and 
mothers were rather small, for example, a difference of 2.3 – 2.5 points on the 
communication scale which could range from 9-45 points. This was reflected in 
the small effect sizes. Future research should examine whether these differences 
are also clinically relevant, by asking the mothers whether and how the amount 
of stress influences their daily lives and examining whether more support from 
their spouses could lower the stress of the mothers. This was also the case when 
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examining the perceived pediatric parenting stress over time. For example, 
fathers reported a change of 0.5 points in the medical care subscale, with a small 
effect size (0.10). Although significant, future research should examine whether 
this (and other) differences are also clinically relevant, by asking the fathers 
whether they experience more stress than before and whether the higher levels 
of stress have an influence on their lives.
 Research in teens [27] and young children with T1DM [28], have shown 
that higher levels of pediatric parenting stress are associated with lower 
(diabetes-specific) quality of life of the children. If health care providers are able 
to assist with lowering the levels of pediatric parenting stress, by for example 
changing treatment regimen from multiple daily insulin injections to pump 
therapy [4] or proving a support program for parents [13], they could enhance the 
(diabetes-specific) quality of life of the children, which is an important treatment 
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Attachment as a protective factor in 
the relationship between pediatric 
parenting stress and child outcomes 
in young children with type 1 diabetes
A.M. Nieuwesteeg, E.E. Hartman, F. Pouwer, H.J. Aanstoot, 




Child behavioral problems, a (sub)optimal HbA1c, and lower child quality of life 
(QoL) can contribute to  increased parenting stress among fathers and mothers 
of children with type 1 diabetes (T1DM). However, the quality of the relationship 
between parent and child might form a buffer in the association between these 
factors and parental stress. Therefore, we aim to examine whether the quality of 
the attachment relationship moderates the relationship between child outcomes 
(behavioral problems, HbA1c level, and diabetes-specific QoL (DSQoL)) and 
pediatric parenting stress in parents of young children (0-7 years) with T1DM. 
Methods 
77 families of young children with T1DM (0-7 years) completed questionnaires 
about the behavioral problems and DSQoL of their child. The quality of the 
attachment relationship was observed during a home visit and assessed with the 
Attachment Q-Sort by an independent observer. HbA1c level was extracted from 
the medical records.
Results
It appeared that attachment moderated the relationship between pediatric 
parenting stress and child behavior problems (b (interaction) = -0.203, p = 
0.078, R² change = 0.04). This means that when parents reported higher levels 
of pediatric parenting stress, the child behavior problems also increased 
although not as much as when the child was securely attached to his/her parent. 
Furthermore, attachment also moderated the relationship between pediatric 
parenting stress and DSQoL (b (interaction) = 0.201, p = 0.075, R² change = 0.037). 
This means that when parents report higher levels of pediatric parenting stress, 
the DSQoL decreases although not as much as when the child is securely attached 
to his/her parent.
Conclusion
Pediatric diabetes practice should focus on the attachment relationship between 
parent and child, as this appears to be a protective factor for behavioral problems 
and DSQoL in children with T1DM; when these children are securely attached, 
they are less vulnerable to high levels of pediatric parenting stress and, therefore, 




 When children are diagnosed with type 1 diabetes mellitus (T1DM) at an 
early age, their parents get full responsibility for the diabetes management of 
their child with support from the medical pediatric team. This is a challenging 
task, especially when the children are too young to adequately deal with the 
disease themselves [1, 2], because the parents have to monitor the blood glucose 
several times each day, administer insulin, regulate food intake, and monitor 
these parameters in conjunction with the level of physical activity of their child, 24 
hours/day, 7 days/week . This responsibility of constant care can lead to elevated 
levels of parenting stress in these families [3-5].
 Various factors in children with T1DM have been associated with 
increased parenting stress, including child behavior problems, (sub)optimal 
glycemic control (HbA1c level), and lower child quality of life (QoL) [6, 7]. Parents 
who experienced high levels of parenting stress, reported more child behavior 
problems than parents with low levels of parenting stress [8-10]. Parenting stress 
is also associated with suboptimal HbA1c levels in older children and adolescents 
[6, 7], but this association was not found for young children with T1DM [11]. The 
relationship between parenting stress and health outcomes is still unclear. Some 
studies argue that parenting stress might contribute to poor health outcomes in 
children with T1DM [6-10], whereas other studies found evidence that in young 
children, high levels of parenting stress were associated with more optimal HbA1c 
levels [5] or not even related at all [11]. Research regarding the associations 
between parenting stress and QoL in (young) children and adolescents with T1DM 
is scarce. Using PubMed, we only found one study, reporting that higher levels of 
parenting stress were associated with a lower diabetes-QoL of the child [12] which 
is in line with the results of another study from our research group study [11]. 
 The aforementioned studies about factors associated with parenting 
stress suggest that higher levels of parenting stress are apparently not beneficial 
for the children’s behavior and QoL, as these children show more child behavior 
problems and a lower QoL [8-12]. It is of course also possible that the behavior 
problems and lower QoL of the children induce parental stress. Although more 
parenting stress was found to be beneficial for more optimal HbA1c levels in 
younger children [5], however, our research group did not found a correlation 
between parenting stress and HbA1c levels in young children [11].
 A factor that might be important in explaining the relationship 
between parenting stress and child outcomes is the quality of the “attachment 
relationship” between parent and child. Attachment is described as the emotional 
bond between infant and parents [13] that develops over time [14]. Infants form 
an attachment relationship with their parent, who functions as a secure base for 
the child to explore the environment [15]. This attachment relationship between 
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parent and child can be classified as ‘secure’ or ‘insecure’ [16]. When children 
are securely attached, they trust their parents and can rely on them when they 
need their help, despite their parents’ high levels of stress [16, 17]. Therefore, 
securely attached children will be better able to deal with their parents’ stress 
(and with stress in general) than insecurely attached children [17]. The ability to 
deal with parent’s stress might also affect the number of behavioral problems, 
the HbA1c level and QoL of the child. A study by Tharner and colleagues [17] found 
that a secure attachment relationship moderated the effect of parenting stress 
on child behavior problems in healthy children. Parents of young children with 
T1DM do not only experience general parenting stress, but also worry about their 
child’s treatment and health, i.e. pediatric parenting stress. Therefore, we aim to 
examine whether attachment also moderates the relationship between pediatric 
parenting stress and child outcomes in young children (0-7 years) with T1DM. 
In particular, the present study will examine the following three questions (see 
Figure 1):
1. Does attachment moderate the relationship between pediatric parenting 
 stress and behavioral problems?
2. Does attachment moderate the relationship between pediatric parenting 
 stress and glycemic control (HbA1c level)?
3. Does attachment moderate the relationship between pediatric parenting 
 stress and diabetes-specific QoL? 
Figure 1: Hypothesized relationships between pediatric parenting stress, 
attachment, and three child outcomes (child behavior problems, diabetes-specific 
quality of life and glycemic control).
Methods
Patients and procedure
 All children with T1DM (aged 0-7 years) and their parents were recruited 
from 15 hospitals/institutions in the middle and southern part of the Netherlands 
(including Diabeter, a national center for pediatric and adolescent diabetes care 
and research, and Kidz&Ko, a partnership between seven pediatric diabetes 
clinics). Parents who lacked basic proficiency in Dutch were excluded, as well 
as children with Down syndrome and/or other mental disabilities, and children 




Diabetes-specific quality of life
Glycemic control (HbA1c)
Figure 1: Hypothesized relationships between pediatric parenting stress, attachment, and three child 
outcomes (child behavior problems, diabetes-specific quality of life and glycemic control).
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(64%) agreed to participate. After a home visit in which parent-child interactions 
were videotaped (for a detailed description of the procedure of the home visits 
see Nieuwesteeg et al. 2014 [18]), the quality of the attachment relationship was 
established by an independent observer who used the Attachment Q-Sort (AQS) 
instrument (for a description of the AQS, see measures). Furthermore, parents 
were asked to complete a questionnaire assessing (socio)demographic and 
clinical variables, child behavior problems, and diabetes-specific child QoL. We 
only assessed the attachment relationship of the parents who were videotaped 
during the home visit. Of the 77 observed parents, we could compute the total 
scores of 83% (n=64) of the questionnaires assessing pediatric parenting stress, 
86% (n=66) of the questionnaires measuring child behavior problems, and 91% 
(n=70) of the questionnaires that focused on the diabetes-specific QoL of their 
child. The study was approved by the Medical Ethical Review board of St. Elisabeth 
Hospital Tilburg (date: 25-05-2010).
Measures
(Socio)demographic and clinical variables
 The parents completed a questionnaire with (socio)demographic and 
clinical characteristics including, gender and age of the child; relationship with the 
child (father or mother), marital status (single, cohabiting, or married/registered 
partners), educational level (primary education, 12 years of formal education, 
15-16 years of formal education, or other), treatment regimen of the child 
(insulin pump or multiple daily insulin injections), and frequency of blood glucose 
monitoring a day.
Metabolic control
 Glycemic control (HbA1c level, measured closest to the home visit) was 
extracted from the child’s medical record at the hospital where the child was 
treated for T1DM, after receiving written consent from the parents.
Attachment
 The Attachment Q-Sort (AQS) [19] was used to assess infant attachment 
behavior in home settings. The AQS consists of 90 cards, each describing a 
different child behavior (e.g., “When parent says to follow, child does so”, “Child 
readily shares with parent or let him/her hold thing if he/she asks to”). After 
the home-visit, the observer (AN) sorted the 90 descriptive statements into nine 
piles of ten cards each, ranging from very much like the child (pile 9) to very 
much unlike the child (pile 1). A security score was obtained by correlating the 
child’s Q-sort description with the criterion sort for a prototypically secure infant, 
provided by experts. Security scores range from +1.00 for a perfectly secure 
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attached infant to -1.00 for a most insecure attached infant. The observer (AN) 
was thoroughly trained by the last author (HvB), who has extensive experience in 
applying the AQS (e.g. [20]). 
Pediatric parenting stress
 Pediatric parenting stress was assessed with the 42-items Pediatric 
Inventory for Parents (PIP) [21, 22]. All items of the PIP were scored on a 5-point 
Likert scale on both frequency and difficulty. The items of the PIP are aggregated 
into four subscales: Communication with the child and the medical team, 
Emotional distress, Medical care and Role functioning. The scale scores were 
summed to get a total frequency and total difficulty score. Higher scores reflect 
more frequency and difficulty in pediatric parenting stress. Adequate internal 
consistency and construct validity of the original version of the PIP have been 
reported [21]. In the present study, the score on the total frequency scale (a = 
0.93) was used to represent the pediatric parenting stress of the participating 
parents.
Child behavior problems
 To assess child behavior problems, the parents completed the Strengths 
and Difficulties Questionnaire (SDQ) [23]. The SDQ is a brief behavioral screening 
questionnaire and measures the presence of psychosocial problems and the 
strengths of the child. The questionnaire consists of 25 items, covering the 
following five domains: emotional problems, conduct problems, hyperactivity/
inattention, peer relationship problems, and pro-social behavior. The 25 items are 
formulated on the basis of propositions and relate to the past 6 months. Some 
propositions are oppositely formulated. The four domains assessing problem 
behavior (emotional problems, conduct problems, hyperactivity/inattention, and 
peer relationship problems) were summed to get a total problem score (a = 0.80). 
Higher scores correspond to more problem behavior. Research showed that the 
Dutch translation of the SDQ has acceptable to good psychometric properties 
[24]. 
Quality of life of the children
 Diabetes-specific QoL (DSQoL) was measured with a proxy version of the 
child self-report questionnaire (Smiley Faces) for young children, composed by 
the Hvidøre Study Group [25]. This questionnaire has been modified in a proxy-
report form with permission of the authors, so that the parents can complete 
the questionnaire for their child. The questionnaire comprises 19 items about 
feelings of the child in relation with his or her diabetes (for example, items about 
administering insulin, health, leisure time, and school/nursery/daycare). The 
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items are rated on a 5-point Likert scale. Scores are (re)coded so that a higher 
score corresponds to a better DSQoL. All items were summed to get a total DSQoL 
score (a = 0.86). The originally child self-report questionnaire showed good 
reliability and validity [25].
Statistical analyses
 Statistical analyses were conducted using the Statistical Package for 
the Social Sciences (SPSS, version 19). Frequencies and descriptive statistics 
were used to describe the (socio)demographic and clinical characteristics of 
the participating parents and children. To examine whether the attachment 
relationship moderates the relationship between pediatric parenting stress and 
child outcomes (behavioral problems, HbA1c level, and diabetes-specific QoL), we 
performed hierarchical regression analyses for each outcome measure. First we 
fitted the model with centered pediatric parenting stress, centered attachment, 
and their product as predictors. If the moderator was not significant, we refitted 
the model with main effects only. 
 Because of the explorative nature of the present study, a modest 
sample size, and because we did not want to overlook possible moderation 
effects of attachment (i.e., reduce the risk of a Type II error), we a priori choose 
a significance level of 0.10 for the statistical tests. This means that we accept a 
risk of a Type I error that is higher than the conventional 5% level, but we do 
so to gain power. However, this means that possible significant results should 
be considered as preliminary evidence of moderation and further research is 
necessary in larger samples.
Results
Sociodemographic and clinical data
 Table 1 summarizes the characteristics of the participating parents 
and children. In total, 77 primary caretakers (74 mothers and 3 fathers) were 
observed with their child to assess the quality of attachment relationship. Most of 
the participating parents were married/registered partners (83% of the mothers 
and 100% of the fathers). Almost half of the participating mothers (49%) had a 
higher educational level (i.e., approximately 12 years of formal education), and 
all fathers (100%) had a Bachelor’s or Master’s degree (i.e., approximately 15 
years of formal education). Their children had a mean age of 5 years (SD= 1.5, 
range: 2-7 years) 53% were boys. Most children (82%) received pump therapy. On 
average, parents monitored their child’s blood glucose 6 times a day (range: 2-20). 
The mean HbA1c level of the children was 59 mmol/mol or 7.6% (range 32-80 
mmol/mol or 5.1%-9.5%).
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Table 1: Sociodemographic and clinical characteristics of participating parents 
and their young children with type 1 diabetes.
Attachment as a moderator between pediatric parenting stress and child 
outcomes
 As Table 2 shows, attachment moderated the relationship between 
pediatric parenting stress and child behavior problems, b = -0.203, t(57) = -1,794, 
p = 0.078 (two-tailed), where 4% of the total variance in child behavior problem 
is uniquely explained by the moderation effect (i.e., R² change = 0.04). To better 
understand the interaction effect between the continuous indicators stress and 
attachment, we graphically probed the interactions (e.g., [26]) by plotting  the 
estimated simple regression lines between parenting stress and child behavior 
problems at three selected levels of attachment. The three levels include an 
attachment score of 1 SD below average (low) average attachment score, 
(medium), and an attachment score 1 SD above average (high) (see Figure 2). For 
low levels of attachment, the reported child behavior problems increased with 
higher levels of pediatric parenting stress, whereas for high levels of attachment 
the reported child behavior problems increased less with higher levels of 
pediatric parenting stress. Also, for low levels of stress (1 SD below average), 
differences between child behavior problems and attachment were negligible. 
This means that when parents report higher levels of pediatric parenting stress 
but low levels of attachment, the child behavior problems also increase although 
not as much as when the child is securely attached to his/her parent.
     % (N) M SD 
Children Sex  Boys  53% (41)   
  Girls  47% (36)   
 Age (years) (range 2-7)  5.12 1.52 
 HbA1c (range 32 mmol/mol - 80 mmol/mol)  59 9.03 
  (range 5,1% - 9,5%)  7.6 0.8 
 Treatment Insulin pump   82% (63)   
  Multiple daily insulin injections  18% (14)   
 Blood glucose monitoring Times a day (range 2-20)  6.4 2.5 
Parents Total Mothers   96% (74) 
  Fathers     4% (3) 
 Marital status (mothers) Single     7% (5) 
  Cohabiting  13% (10) 
  Married / registered partners  70% (52) 
  Missing   10% (7) 
 Marital status (fathers) Single    0% (0) 
  Cohabiting  33% (1) 
  Married / registered partners  67% (2) 
 Educational level (mothers) Primary education only    1% (1) 
  About 12 years of formal education  49% (36) 
  15-16 years of formal education  39% (29) 
  Other     1%(1) 
  Missing   10% (7) 
 Educational level (fathers) Primary education only     0% (0) 
  About 12 years of formal education     0% (0) 




 As Table 2 shows, we found no evidence that attachment moderates the 
relationship between pediatric parenting stress and HbA1c level (b = -0.023, t(60) = 
-0,179, p = 0.858 (two-tailed), R² change = 0.01). Regression analysis without the 
interaction effect also showed no significant results (R² = 0.021, p = 0.523). This 
indicates that both the quality of attachment relation and the level of pediatric 
parenting stress are unrelated to the HbA1c level of the child in the present study.
 Furthermore, as Table 2 shows, attachment moderated the relationship 
between pediatric parenting stress and DSQoL, b = -0.201, t(60) = 1,810, p = 0.075 
(two-tailed), where almost 4% of the total variance in child behavior problem is 
uniquely explained by the moderation effect (i.e., R² change = 0.037). To better 
understand the interaction effect between the continuous indicators stress and 
attachment, we plotted the estimated simple regression lines between parenting 
stress and DSQoL at three levels of attachment (see Figure 3). For low levels 
of attachment, the reported DSQoL decreased with higher levels of pediatric 
parenting stress, whereas for high levels of attachment the reported DSQoL 
only decreased slightly with higher levels of pediatric parenting stress. Also, for 
low levels of stress (1 SD below average), differences between child behavior 
problems were negligible. This means that when parents report higher levels of 
pediatric parenting stress, the DSQoL decreases although not as much as when 
the child is securely attached to his/her parent. 
Table 2: Hierarchical Regression analyses predicting child outcomes (child 
behavior problems, HbA1c level, and diabetes-specific quality of life) from 
attachment, stress, and their interaction.
  Child Outcomes 
  Child behavior 
problems 
 
HbA1c level  
 
Diabetes-specific 
quality of life 
 
Predictor ∆𝑅𝑅  𝛽𝛽  ∆𝑅𝑅  𝛽𝛽  ∆𝑅𝑅  𝛽𝛽  
Step 1: Main effects only .254  .021  .283  
    Attachment     0.004  
    Stress    -0.143  
Step 2: Including interaction .040  .001  .037  
    
AttachmentxStress 
   -0.023  
Total 𝑅𝑅   .294  .022  .320  
Adjusted Total 𝑅𝑅   .256  .000  .286  
n   60  63    63  











1 Fully standardized regression coefficients [27] 
2 Reduction in the R-square when the moderator is excluded from the regression model; this value 
indicates the proportion of the variance in the outcome measure that is uniquely accounted for by the 
moderation effect.  
* p < .10. ** p < .05. *** p < .001.
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Figure 2: Moderation by attachment on the relationship between pediatric 
parenting stress and child behavior problems.
Figure 3: Moderation by attachment on the relationship between pediatric 
parenting stress and diabetes-specific quality of life.
Discussion
 The results of the present study suggest that the quality of the attachment 
relationship between parent and child  moderates the association between 
pediatric parenting stress and child behavior problems. In particular, in families 
where children are more securely attached to their parents, the association 
between pediatric parenting stress and child behavior problems is weaker than 
in families where children are less securely attached to their parents. This means 
that a secure attachment relationship between parent and child could be seen 
as a protective factor for behavioral problems in children with T1DM induced by 
Figure 3: Moderation by attachment on the relationship between pediatric parenting stress and 
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parental stress; when these children are securely attached, they are probably less 
vulnerable to high levels of pediatric parenting stress and, therefore, experience 
less behavior problems. This is consistent with results from previous research 
on the moderation effect of attachment on the relationship between parenting 
stress and child behavior problems in healthy children [17]. Results also suggest 
that the attachment relationship moderates the association between pediatric 
parenting stress and DSQoL. Parents who experienced higher levels of stress 
reported a lower DSQoL of their child. However, when their children were 
securely attached they reported a better DSQoL in spite their high levels of stress. 
This result also means that a secure attachment relationship between parent and 
child could be seen as a protective condition in children with T1DM; when these 
children are securely attached, they are less affected by high levels of pediatric 
parenting stress and, therefore, experience a better DSQoL. The quality of the 
attachment relationship is believed to influence later child development [28, 29] 
and is therefore an important focus of interventions [13, 30]. We believe that it 
is important for healthcare providers to give help and support to young patients 
in creating a secure attachment relationship with their parents. Research has 
shown that interventions focusing on parental insensitivity are most effective in 
enhancing the attachment relationship [31]. A way to treat parental insensitivity 
is video-feedback training [32], in which the parents are confronted with their 
own behavior. It is important to focus on the parent-child dyad in the treatment 
of T1DM, as a secure attachment relationship between parent and child could 
have an influence on the relationship between pediatric parenting stress and 
child behavior problems / DSQoL. Future research should therefore focus on the 
development of interventions to improve the attachment relationship between 
parents and young children with T1DM as a secure attachment relationship could 
reduce child behavior problems and improve the DSQoL, especially in families 
with parents experiencing high levels of pediatric parenting stress.
 Unlike a moderation effect of attachment on the relationship between 
pediatric parenting stress and child behavior problems/DSQoL, results suggest 
that attachment does not act as a moderator on the relationship between 
pediatric parenting stress and HbA1c level. Hence, we have no evidence that a 
secure attachment relationship is a protective factor on the relationship between 
pediatric parenting stress and the HbA1c level of the child. Research with adults 
[33, 34] and adolescents [35] with T1DM have found that a less secure attachment 
relationship predicts suboptimal HbA1c levels and a more secure attachment 
relationship predicts a more optimal glycemic control. The results of these 
studies [33-35] might suggest that insecurely attached adolescents are less able 
to interact adaptively and rely more on other people, for example, clinicians 
[34]. The studies on attachment in patients with T1DM did find a relationship 
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between attachment and HbA1c level, however, they rely on questionnaires 
assessing self- or mother reported attachment [33-35]. We believe that assessing 
attachment by an independent observer provides more objective information 
than when using self-reports by parents or adolescents who are perhaps more 
prone to give socially desirable responses or are influenced in their attachment 
ratings by factors as infant irritability and parental stress [36]. Because of their 
age, upcoming independence and their peers, adolescents might not always have 
a good relationship with their parents, and therefore might report a less secure 
attachment style, while in fact the attachment relationship is secure. On the other 
hand, mothers might think their attachment relationship with their child is highly 
secure, while in fact the attachment relationship is less secure. Or mothers might 
fill out the questionnaire in a socially desirable way. Therefore, the results of the 
studies [33-35] showing a relationship between attachment and HbA1c level might 
be less weaker or even absent, like in our study. 
 Unfortunately, the present study has a rather small sample size (n=77). 
Because of the small sample, which may limit the power, and the explorative 
nature of the present study, we choose a significance level of 0.10. We were aware 
of a higher risk of a Type 1 error (finding a significant result while in fact the 
result is not significant), but given that possible moderators may have important 
implications for designing interventions in the clinical practice, we did not want 
to miss any possible moderation effects due to lack of power at this stage of the 
research. We think a Type 1 error of 10% is acceptable given this is an exploratory 
study. Future research is necessary in larger samples in order to confirm whether 
attachment indeed acts as a moderator on the relationship between pediatric 
parenting stress and 1) child behavior problems and 2) DSQoL. Furthermore, our 
sample consisted of mostly Caucasian and higher educated parents, which is not 
representative of the population in the Netherlands [37].
 Despite the limitations of the present study, we would like to highlight the 
importance of a secure attachment relationship. The results suggest that a secure 
attachment relationship might act as a protective factor on the relationship 
between child behavior problems and DSQoL, which are important child 
outcomes. Therefore, clinicians should focus more on the relationship between 
parent and child or should involve psychologist more often in order to improve 
child behavior and DSQoL. Fortunately, clinicians become more and more aware 
of the psychological aspects of T1DM, but it is important to not only focus on the 
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Summary and general discussion
 The present thesis has a focus on the parent-child interactions, parenting 
stress and child outcomes in families with a young child (0-7 years) with type 1 
diabetes (T1DM). As described in the general introduction of this thesis (Chapter 
1), T1DM is a common chronic disease in pediatric care settings [1-4]. Research 
in the youngest patient group, however, has remained scarce, although the 
diagnosis of T1DM and having T1DM has a large impact on the lives of both the 
children themselves and their parents, and the way they interact with each other. 
The lack of knowledge about the exact impact of T1DM on families with the young 
patients with diabetes prompted us to formulate the following research aims: 
to gain more insight into the impact of T1DM in families with a young child (0-7 
years) with T1DM, with a specific focus on the quality of parent-child interactions, 
the level of general and pediatric parenting stress, and on child outcomes (HbA1c 
level, quality of life (QoL), and child behavior problems), and also to study the 
potential buffering role of attachment. In this summary and general discussion 
chapter, an overview of the main findings will be given and discussed, as well as 
practical implications, possible future directions and an overall conclusion.
Overview of the main findings
Quality of life of children with T1DM
 Nowadays, most healthcare providers do not only focus on optimizing the 
HbA1c levels of children with T1DM, but also on guarding or enhancing their QoL 
where possible [5]. At the start of the present PhD-trajectory, a systematic review 
about the QoL in children with T1DM was lacking. Therefore, we conducted a 
systematic review to give an overview of the QoL of children and adolescents with 
T1DM (Chapter 2). More specifically, we reviewed 17 studies [6-22] examining 
the generic QoL of both children with T1DM and their healthy peers. Although 
some studies reported a lower QoL in children with T1DM [6, 10, 11, 16-20], 
others reported mixed results [12-15, 21] and some even reported a better QoL 
for children and adolescents with T1DM compared to healthy peers [7-9, 22]. On 
average, when taking samples sizes into account, it appeared that children and 
adolescents with T1DM showed no differences in physical, psychosocial, and 
overall QoL compared to their healthy peers. Diabetes-specific problems, like 
worrying about their disease, feeling like a burden on their family, and being less 
satisfied with their social life, however, were certainly present. When examining 
differences between boys and girls with T1DM regarding their (diabetes-specific) 
QoL, we found that girls reported a lower QoL than boys. No clear pattern was 
found when comparing the (diabetes-specific) QoL of children with T1DM across 
different developmental stages. The systematic review further revealed that 
studies assessing (diabetes-specific) QoL of young children (< 8 years) and studies 
comparing different age groups were still limited. Furthermore, the review also 
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showed that longitudinal studies examining the course of (diabetes-specific) QoL 
were still lacking and form an important gap in the literature.
Developing an instrument to measure the quality of parent-child interactions
 Because parents are fully responsible for the diabetes-management 
of their young children [23], diabetes-management tasks could influence the 
interactions between parent and child and vice versa. However, only a few studies 
had examined the quality of parent-child interactions in young children with 
T1DM [24-29]. The studies that had been conducted have important limitations. 
For example, they used observation methods that are time consuming and in 
which behaviors cannot be evaluated in the context of other behaviors [30-
32]. Therefore, we developed a time efficient observation method with rating 
scales, specifically designed to assess the quality of parent-child interactions in 
diabetes-specific situations in a valid and detailed way. In Chapter 3 we have 
described the initial plan to develop this new observation instrument in a sample 
of approximately 120 young children with T1DM and their parents. How the 
development of the OKI-DO (Ouder Kind Interactie – Diabetes Onderzoek, i.e. 
Parent Child Interaction Diabetes Research) observation instrument actually took 
place, is described in Chapter 4 (see Figure 1). 
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Figure 1: Constructing the OKI-DO observation instrument.
 
 At first, we needed to determine which situations were the most relevant 
to observe. Based on literature and interviews with experts, it became clear that 
the mealtime (including glucose monitoring and insulin administration) was the 
most salient situation. Therefore, we filmed the mealtime situation in 15 families 
with a young child with T1DM. All parent and child behaviors were described 
in four parent domains (“emotional involvement”, “limit setting”, “respect for 
autonomy”, and “quality of instruction”), four child domains (“negative behavior”, 
“avoidance”, “cooperative behavior”, and “child’s response to injection”) and two 
More than 75% of the hypotheses have to be 
confirmed with statistically significant correlations or 
correlations in the predicted direction
Testing a priori hypotheses with Pearson 
correlations to evaluate the preliminary validity 
of the observation instrument
Filming situation around mealtime in 
62 additional families (total sample n=77), 
and scoring the families with the OKI-DO instrument
SUBSEQUENT STUDY
Scoring the videotapes of these 15 families 
with the OKI-DO instrument
Describing parent and child behaviors 
in observation instrument
Filming situations in 15 families
Selecting disease-specific situations




family domains (“emphasis on diabetes” and “mealtime structure”) in the OKI-DO 
instrument. After some minor improvements, the new observation method was 
tested in these 15 families. This small pilot study resulted in a usable and reliable 
(the weighted kappa of 0.73 indicated a good inter-rater reliability) observation 
instrument to assess parent-child interactions during mealtime in families with 
a young child with T1DM. After this, the observation instrument was tested in a 
larger study in order to rigorously evaluate the validity of the instrument. Testing 
Pearson correlations between the OKI-DO instrument and a generic observation 
[33] during free play and a child behavior questionnaire [34], showed encouraging 
support for the preliminary validity of the OKI-DO instrument. In future research, 
the validity of the OKI-DO instrument should be further examined as our 
sample consisted of rather high functioning families with homogeneous (ethnic) 
backgrounds and educational levels of parents.
Associations between parent-child interactions and child outcomes
 The development of the OKI-DO instrument has enabled us to investigate 
the associations between the quality of parent-child interactions and health 
outcomes; this study is described in Chapter 5. The results showed that parents 
who were more emotionally involved had children with more suboptimal HbA1c 
levels, which is in accordance with a study including older children with T1DM 
[35]. However, the direction of this association between suboptimal HbA1c levels 
and parental emotional involvement remains unclear. It seems plausible that 
suboptimal HbA1c levels caused parents to be more emotionally involved in 
trying to delay the onset of complications [35]. At the same time, parents who 
are more emotionally involved could deliberately set higher HbA1c targets as 
they fear hypoglycemic events [36]. Furthermore, it appeared that children with 
suboptimal HbA1c levels expressed more discomfort (like tightening their eyes or 
resisting) during glucose monitoring / insulin administration, which might be due 
to needle-phobia, a low pain threshold, or more emphasis on the disease because 
of a suboptimal HbA1c level. We did not find any significant correlations between 
the quality of parent-child interaction and (diabetes-specific) QoL of the children. 
This could be due to the fact that we used observations instead of self-report 
questionnaires on the quality of parent-child interaction. Research in youth with 
T1DM has shown that self-report parent-child interactions did correlate with the 
QoL of the child, while observed parent-child interactions did not [37]. Parents 
using ‘negative’ interactions, might be more negative in general and therefore 
also view the QoL of their child worse than it actually is. In the same way, parents 
with positive interaction patterns might be more positive in general and therefore 
view the QoL of their child better than it actually is. Using direct observations may 
reflect a more objective view than self-report questionnaires [38].
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Parenting stress in fathers and mothers of young children with T1DM
 Parents are faced with a rather complex treatment regimen of their child 
with T1DM: they have to monitor the blood glucose level of their child several 
times a day, regulate their food intake, and administer insulin. This has to be 
done 24 hours a day. Therefore, it is not surprising that parents of children with 
T1DM experience stress. Research has shown that parenting young children 
with T1DM, indeed, can be stressful [39-41]. Furthermore, in our study, we also 
examined associations between (pediatric) parenting stress and health outcomes 
(see Chapter 5). Although we found no significant association between (pediatric) 
parenting stress and HbA1c level of the child, the results showed that both general 
and pediatric parenting stress were significantly correlated with the generic QoL (r 
ranged between -0.40 to -0.56) and diabetes-specific QoL (r ranged between -0.39 
to -0.70) of the children. As (pediatric) parenting stress is related with the generic 
and diabetes-specific QoL of the child, a randomized controlled trail should 
examine whether it is useful for health care providers to closely monitor the 
(pediatric) parenting stress when treating children with T1DM, in order to improve 
the (diabetes-specific) QoL of the children and/or lower the (pediatric) parenting 
stress.
 When examining pediatric parenting stress in parents of young children 
with T1DM, fathers are generally being overlooked [39]. It is important to have 
information about the pediatric parenting stress of fathers as the involvement 
of fathers in families with a child with T1DM is associated with better family, 
maternal and marital family outcomes [42]. Unfortunately, research on pediatric 
parenting stress which included both fathers and mothers of young children 
with T1DM was lacking. Therefore, we have examined the perceived pediatric 
parenting stress of both fathers and mothers of young children with T1DM in 
Chapter 6. In line with research in parents of older children with T1DM [43, 44], 
the results showed that fathers reported (significantly) less pediatric parenting 
stress than mothers (d ranged between -0.13 to -0.56). Furthermore, we also 
examined the course of this pediatric parenting stress in both fathers and 
mothers, to examine whether pediatric parenting stress changes over time. On 
average, it appeared that mothers reported (significantly) less pediatric parenting 
stress, while the fathers reported (significantly) more pediatric parenting stress 
over a one year period. This could indicate that the mothers, who are generally 
known to be more responsible for the caretaking of their children [45], shift more 
responsibilities toward the fathers after a while as they get more used to the 
demands of the diabetes-management of their child. Therefore, if it is not the 
case already, fathers should be more involved in the diabetes treatment, as they 
could share the pediatric parenting stressors with their spouses and improve 
their family outcomes [42]. 
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Attachment as a buffer in the relationship between pediatric parenting stress and 
child outcomes
 From other studies it appeared that factors such as child behavior 
problems, HbA1c level and QoL were associated with higher levels of parenting 
stress in families with a child or adolescent with T1DM [39, 46]. A factor that might 
be important in explaining the relationship between parenting stress and child 
outcomes is the quality of the attachment relationship between parent and child. 
Research in healthy children has found that a secure attachment relationship 
moderates the negative effect of high levels of parenting stress on child behavior 
problems [47]. A possible explanation could be that securely attached children 
are better able to deal with parental stress than insecurely attached children [47]. 
We examined whether attachment also acted as a moderator on the relationship 
between pediatric parenting stress and child outcomes (child behavior problems, 
HbA1c level, and diabetes-specific QoL) in young children with T1DM (see Chapter 
7). Contrary to our expectations and research with adults [48, 49] and adolescents 
[50] with T1DM, it appeared that attachment did not moderate the relationship 
between pediatric parenting stress and HbA1c level. In young children, the parents 
are still responsible for the diabetes treatment, unlike adolescents and adults 
who are responsible themselves. Therefore, it could be that research with adults 
[48, 49] and adolescents [50] showed that a less secure attachment relationship 
predicts suboptimal HbA1c levels, because these insecurely attached adolescents 
and adults are less able to interact adaptively and rely more on other people, like 
clinicians [49] and are, therefore, less able to control their HbA1c level themselves.
 However, it was found that a secure attachment relationship did 
moderate the relationship between pediatric parenting stress and child behavior 
problems and pediatric parenting stress and diabetes-specific QoL. The results of 
our study underline the importance of a secure attachment relationship between 
parent and child: when children were securely attached, they were less affected 
by high levels of pediatric parenting stress and, perhaps therefore experienced 
less behavior problems and had a better diabetes-specific QoL. Improving the 
attachment relationship could reduce child behavior problems and improve 
the diabetes-specific QoL in families who experience high levels of pediatric 
parenting stress. Therefore, we believe it is important to provide interventions 
aimed at optimizing the attachment relationship between parent and young child 
with T1DM. Research has shown that a focus on improving parental sensitivity is 
the most effective way to improve the attachment relationship between parent 
and child [51]. Video-feedback training could be a good intervention method to 
improve parental insensitivity [52].
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Strengths and limitations of the study
Sample
 Although we were able to include 15 hospitals instead of the 8 hospitals 
we initially wanted to include and although the study had a response rate of 64%, 
we were still not able to include the 120 young children we originally planned 
to include. This was mainly due to the fact that the participating hospitals 
had overestimated the number of young children with T1DM that was under 
treatment in their clinics. Most of the times, the number of children was half of 
the number that was estimated. Because a national Dutch Type 1 diabetes registry 
is still lacking, we did not know exactly how many young children are diagnosed 
with T1DM, but current estimations state a number of 750 [53]. Therefore, with 
the 77 families in our study, we included about 10% of all young children with 
T1DM in the Netherlands, which can be regarded as a strength of the study. 
 The parents that did participate in our study were almost all Caucasian 
(97%), had rather high educational levels, were mainly two-parent families, and 
most children received pump therapy (82%). Therefore, we have to be cautious 
to generalize the findings of our study to families with other ethnic backgrounds, 
lower educational levels, single-parent families and children on multiple daily 
insulin injections. Furthermore, the families in our sample on average had a 
rather high level of functioning with regard to their parent-child interactions, 
given the low scores on the OKI-DO instrument on ‘negative behavior’, ‘avoidance’, 
‘response to injection’, and high scores on ‘limit setting’, ‘respect for autonomy’, 
and ‘cooperative behavior’. These high levels of functioning could be a result of 
the high educational level of the parents: a high educational level is associated 
with the quality of parent-child interactions [54] and parenting strategies [55, 
56]. It could also be that parents who encountered difficulties in the parent-child 
interactions during diabetes-specific situations refused to participate in the OKI-
DO study.
Measurements
 By using an observational rating scale to assess the quality of parent-child 
interactions, we were able to take into account affective components. Studies that 
use observational methods are probably more accurate than studies that rely 
on counting behaviors [31, 32, 57]. Furthermore, this way of observing is more 
time efficient than other observation instruments [30, 31] and we can provide 
more objective data than when parents were interviewed or when parents report 
in questionnaires about their quality of parent-child interactions [38]. Although 
the OKI-DO observation instrument is only preliminary tested with regards to 
its reliability and validity, the results were promising with more than 90% of the 
a priori hypotheses confirmed. Moreover, the OKI-DO instrument is the only 
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observational rating scale that was validated. The validity of other widely used 
and accepted observation instruments is not examined and need rigorous testing 
[58].
 We used several parent- and self-report questionnaires in the present 
study to assess child behavior problems, (diabetes-specific) QoL, and (pediatric) 
parenting stress. Self-report questionnaires are used frequently in psychosocial 
studies to report on, for example, pediatric parenting stress [39]. However, 
parent- and self-report questionnaires could inflict response biases like socially 
desirable responding or acquiescent responding [59] which could have influenced 
the results. We have tried to minimize response biases by sending the parents 
the questionnaire before the home-visit, so they could complete them separately 
without the presence of the researcher or partner and without a time limit. 
Furthermore, we used the short, 17 item version of the NOSIK [60] to assess 
general parenting stress. We decided to use this questionnaire because it shows 
promising reliability and validity [60] and we did not want to burden the parents 
with a large number of very elaborate questionnaires.
 Although it is recommended to assess QoL always from the patients’ 
perspective [61-63], parents usually serve as proxies for children under the age 
of seven to nine years [64, 65]. Because of the young age of the children in our 
sample, we have chosen to use proxy-reports for examining the (diabetes-specific) 
QoL of the children. When examining the generic QoL, we used the TAPQOL (0-5 
years) [66] or TACQOL (6-7 years) [67] questionnaire, depending on the child’s age. 
These questionnaires consist of different subscales; therefore, comparing the 
generic QoL in these different age groups was unfortunately impossible, as from 
our review it appeared that this information was lacking in the current literature 
we would have liked to compare the QoL in these different age groups.
Practical implications and possible future directions
 Although from our systematic review (Chapter 2) it appears that, on 
average, children with T1DM report a similar QoL compared to their healthy 
peers, diabetes-specific problems seem to be certainly present. Furthermore, 
the results showed that girls reported lower QoL compared to boys, which has 
also been found in other patients groups and healthy children [68, 69]. Assessing 
and discussing the QoL of adolescents with T1DM periodically has proven to 
be beneficial [70]. Therefore, healthcare providers should be monitoring the 
(diabetes-specific) QoL of their patients with T1DM regularly, especially in girls, 
in order to be able to anticipate on possible problems. Research has shown 
that monitoring QoL by using electronic patient-reported outcomes (ePROs) 
contributes to communicate about psychosocial issues in a positive way [71]. We 
encourage health care providers to periodically assess and discuss the (diabetes-
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specific) QoL, for example by using ePROs, of all their patients, including the 
youngest patients. In young children, parents can serve as proxies [65] or a smiley 
faces instrument can be used [72] to assess and discuss the QoL of their children. 
Research on the QoL in this young patient group is scarce and longitudinal studies 
are needed to be able to say something about the developmental course of 
(diabetes-specific) QoL in this group. With the information of possible changes 
in (diabetes-specific) QoL, the patients could be referred to specific health 
care providers in order to enhance their (diabetes-specific) QoL, e.g. dieticians, 
psychologists, social workers.
 With the development of the OKI-DO observation instrument (Chapter 
3 and Chapter 4) health care providers with experience in observing behaviors 
now have a tool that enables them to quantify parent-child interactions during 
diabetes-specific situations (mealtime, including glucose monitoring and insulin 
administration). The OKI-DO instrument makes it possible to determine, for 
example, whether interventions to improve the quality of the parent-child 
interactions (like Video Interaction Guidance (VIG)) would be meaningful for 
families experiencing difficulties with their young child with T1DM. VIG consists 
of edited video feedback with which a nurse or pedagogic worker can help 
families in achieving their goals, identifying their strengths and decreasing their 
weaknesses [73]. For example, VIG in combination with the OKI-DO rating scales 
could be used to decrease the injection distress of children or intrusiveness 
of parents in families where this is a problem. VIG is known to be an effective 
intervention for increasing positive behavior in parents [74, 75]. Therefore, we 
recommend using the OKI-DO instrument in VIG interventions in families with 
a young child with T1DM experiencing difficulties during mealtime (including 
glucose monitoring and insulin administration). When health care providers are 
able to detect possible problems in an early stage and have the resources to 
solve and/or overcome these problems, bigger problems later in childhood or 
adolescence might be avoided. 
 Because the parents in our study were mostly Caucasian (97%), had 
higher educational levels than in the Dutch population [76], and the majority of 
the children received pump therapy (82%), we recommend that future research 
should include parents with a different ethnic background, a lower educational 
level and children who are on multiple daily insulin injections, in order to further 
validate the OKI-DO instrument. Furthermore, test-retest reliability could be 
examined in future research to further examine the reliability of the observational 
tool. If the OKI-DO instrument would be used in a larger sample with more 




 It appeared that more emotional involvement of parents and more 
expression of discomfort during glucose monitoring were related with suboptimal 
HbA1c levels (Chapter 5). The direction of this relationships remains unclear, but 
health care providers should keep in mind that the emotional involvement of 
parents, fear of hypoglycemia, needle-phobia or an emphasize on the disease 
might play a role in these associations. Furthermore, it appeared that the general 
and pediatric parenting stress were highly correlated with the (diabetes-specific) 
QoL of the children in our study (Chapter 5). Although the causal relationship 
here too remains unclear, it is important for health care providers to know that 
the stress level of parents is related to the (diabetes-specific) QoL of the child. 
With this information, health care providers could provide the help and support 
these families might need. This support might exist of trying to lower the fear 
of hypoglycemia in parents. Research has shown that interventions including 
blood glucose awareness training and cognitive behavioral therapy can reduce 
these levels of fear [78]. Furthermore, health care providers could provide help 
in order to lower parenting stress by, for example, a mindfulness-based stress 
reduction [79] or a specific program developed for parents with a child with T1DM 
called DELFIN (Das ELterntraining fur Eltern vor kINdern met Diabetes Typ 1) [80], 
which both have shown promising results [79, 80]. Children could be supported 
by lowering a possible needle-phobia by, for example, using stress-reducing 
medical devices which is a new, effective cognitive therapy for needle phobia with 
promising results [81].
 Furthermore, it is also important to gather information about levels of 
stress of both parents, as fathers and mothers seem to perceive the amount of 
pediatric parenting stress differently (Chapter 6). It appears that the involvement 
of fathers in their child’s treatment is associated with better family, maternal 
and marital family outcomes [42]. Therefore, both parents should be included in 
the diabetes-treatment of their child and we recommend to assess the Pediatric 
Inventory for Parents [82] periodically in both the father and the mother of the 
child. This would enable health care providers to determine whether one or both 
parents are in need for support (like participating in the DELFIN program [80]).
 Finally, a secure attachment relationship could reduce child behavior 
problems and improve the diabetes-specific QoL in families who experience high 
levels of pediatric parenting stress (Chapter 7). Therefore, it might be important 
for these families to provide help and support to develop a secure attachment 
relationship by using VIG to improve parental insensitivity mentioned earlier in 
this chapter. Furthermore, besides discussing only the obvious child outcomes 
like the HbA1c level and QoL, health care providers should also regularly discuss 
the experienced amount of pediatric parenting stress, and child behavior 
problems with the parents. Although some hospitals already offer ‘carrousel-
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appointments’ for their patients, in which all outcomes and possible problems are 
discussed with several disciplines on a regular basis, this should be implemented 
as a standard in the care of children with T1DM and their parents.
Concluding remarks
 The results described in the present thesis support the notion that T1DM 
is a family disease: it not only affects the children, but also their parents. The 
quality of parent-child interactions and pediatric parenting stress are related 
with central child outcomes (HbA1c level and QoL). A causal relationship still 
remains unclear. Therefore, future research is needed to examine, for example, 
whether pediatric parenting stress causes or is caused by a low QoL of the child 
or whether other common denominators (such as poverty or a bad marriage) play 
a role. With this information, health care providers can specifically focus their 
treatments on the parent or child in order to improve the QoL of the child. Also, 
because research on the quality of attachment relationship in young children 
with T1DM is scarce, future research should focus on this aspect, as a secure 
attachment relationship could reduce child behavior problems and improve the 
diabetes-specific QoL in families who experience high levels of pediatric parenting 
stress. Health care providers should, therefore, focus on the family as a whole 
and not only on the glycemic control and psychosocial outcomes of the child, as 
family factors like parent-child interactions, parenting stress, and attachment are 
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Allereerst wil ik natuurlijk mijn speciale dank uiten aan al de gezinnen die zo 
gastvrij zijn geweest om mij een kijkje in hun huis te laten nemen: bedankt voor 
jullie deelname! Zonder jullie was dit proefschrift nooit tot stand gekomen. Ik kan 
zeggen dat ik erg genoten heb van de huisbezoeken, al moest ik daarvoor soms 
behoorlijk wat uurtjes in de auto doorbrengen, dansjes opvoeren, liedjes zingen, 
spelletjes doen, uitleggen waarom ik echt niet mee hoefde te eten (wat soms erg 
jammer was gezien de gerechten), meerdere heftige huil-serenades doorstaan 
(“DAT LUST IK NIET!!!”), soms rake opmerkingen van de zo (h)eerlijke kinderen 
naar mijn oren krijgen (“jij hebt ECHT lelijke schoenen aan zeg!”), proberen 
niet te lachen bij rode hoofden en generende blikken van ouders als hun kind 
‘onzedelijke’ woorden gebruikte (“Hé papa, jouw poppetje heeft geen piemeltje, is 
het een meisje?”, “Eh ja”, “Oh, dan ben je de borstjes vergeten!”) en ouders gerust 
stellen dat er meer kinderen zijn die even last hebben van aanstelleritis als er 
een vreemde in hun huis komt. Maar al met al waren die huisbezoeken stuk voor 
stuk de kers op de taart van dit onderzoek. Dus ouders, kinderen, broertjes en 
zusjes: nogmaals bedankt voor jullie gastvrijheid en deelname aan het OKI-DO 
onderzoek!
Natuurlijk wil ik ook graag alle instellingen die deel hebben genomen aan de 
OKI-DO studie bedanken: St. Elisabeth Ziekenhuis Tilburg, TweeSteden Ziekenhuis 
Tilburg, Catharina Ziekenhuis Eindhoven, St. Anna Ziekenhuis Geldrop, Bernhoven 
Ziekenhuis Uden, Jeroen Bosch Ziekenhuis ‘s-Hertogenbosch, Elkerliek Ziekenhuis 
Helmond, Diabeter Rotterdam/Deventer/Veldhoven, Isala Klinieken Zwolle, 
Amphia Ziekenhuis Breda, Franciscus Ziekenhuis Roosendaal, Academisch 
Ziekenhuis Maastricht, Medisch Spectrum Twente Enschede, Zorg Groep Twente 
Almelo/Hengelo en Atrium Medisch Centrum Heerlen. Alle kinderartsen, 
(diabetes)verpleegkundigen en overig behulpzaam personeel: bedankt voor jullie 
interesse en hulp bij het benaderen van de gezinnen! Kirsten, bedankt voor het 
afleggen van enkele huisbezoeken in het uiterste noorden van het land. 
Daarnaast wil ik vanzelfsprekend ook graag mijn promotoren bedanken:
Frans Pouwer, je expertise op het gebied van diabetes was zeer waardevol voor 
het OKI-DO project (bedankt voor het bedenken van dit leuke acroniem!). Ook je 
enthousiasme en optimisme voor onderzoek werkt aanstekelijk. Na een gesprek 
met jou, voelde het vaak alsof alles mogelijk was en ik de hele wereld aan kon. 
Bedankt.
Hedwig van Bakel, ook jij hartelijk bedankt voor je hulp, begeleiding en 
motiverende ideeën voor dit OKI-DO project. Dankzij jouw expertise op het gebied 
van ouder-kind interactie/hechting is het een geslaagde samenwerking geworden 
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met Tranzo! Steeds als ik nu een lied van Katy Perry hoor, moet ik aan je denken.
En last but defenitely not least, mijn co-promotor: Esther Hartman. De OKI-DO 
studie was nooit ontstaan zonder jou. Esther, dit project verliep (meestal) niet 
volgens plan, maar mede dankzij jouw doorzettingsvermogen is het uiteindelijk 
(het zij met wat omwegen en af en toe wat stalken J) toch een promotietraject 
geworden (bedankt voor je vertrouwen in het project en mij!). Onze 
begeleidingsgesprekken gingen vaak niet alleen over het OKI-DO project, maar 
ook over koetjes en kalfjes (bevallingsverhalen, waarom softies toch niet geschikt 
zijn als partner (wij houden van ECHTE kerels J) en natuurlijk de discussies op 
welke plek je in het vliegtuig beter kon zitten in het geval van een noodlanding 
of crash). We hebben samen heel wat gelachen! In Miami, Kaapstad en Göteborg 
was het ook zeker niet afzien, integendeel (behalve de vliegreizen dan...)! Vooral 
Miami was een geslaagde reis waar ik nog vaak met plezier aan moet denken. 
Hopelijk lukt het je om in de toekomst zelf je reisjes te organiseren J. Ik denk 
met plezier terug aan onze samenwerking en hoop dat de afdeling pediatrische 
psychologie flink gaat groeien! Ik hoop je in de toekomst nog vaak te spreken. We 
houden contact!
Zonder de expertise en waardevolle feedback van mijn medeauteurs waren de 
artikelen in dit proefschrift lang niet zo mooi geweest. Wilco Emons, hartelijk 
bedankt voor al je suggesties op de statistische analyses. Wellicht dat je soms 
wat gek werd van mijn vragen, vooral bij de moderator-analyses, maar gelukkig 
reageerde je altijd snel en duidelijk: bedankt!
Daarnaast wil ik ook graag Henk-Jan Aanstoot bedanken. Al vanaf het begin was je 
erg betrokken bij dit project en naar mijn idee is er een goede samenwerking uit 
voort gekomen met de pediatrische psychologie in Tilburg. Bedankt voor je input 
over diabetes-gerelateerde kwesties die altijd veel stof tot nadenken gaven. De 
gezinnen van Diabeter waren erg te spreken over jullie werkwijze: ga zo door! 
Als laatste wil ik Edgar van Mil en Roelof Odink bedanken voor de prettige 
samenwerking vanuit Kidz&Ko en jullie feedback op mijn manuscripten. 
Medeauteurs: bedankt!
Daarnaast wil ik prof. dr. Martha Grootenhuis, prof. dr. Frank Snoek, prof. dr. Ad 
Vingerhoets, dr. Nienke Maas-van Schaaijk en dr. Dick Mul bedanken voor de tijd 
en moeite die zij hebben genomen om mijn proefschrift te lezen en hier vandaag 
aanwezig te zijn. Prof. dr. Denollet, beste Johan, ook u wil ik natuurlijk bedanken 
dat u deel uitmaakt van de leescommissie. Maar daarnaast wil ik u nog bedanken 
dat u zoveel vertrouwen in dit eerste Tilburgse pediatrische proefschrift had en 
daarom het 2e jaar vanuit CoRPS heef willen financieren. Mijn dank aan u is groot, 
zonder u had ik hier vandaag niet gestaan, merci beaucoup!
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Het Diabetes Fonds heeft het 1e jaar van de OKI-DO studie gefinancierd, bedankt 
dat jullie vertrouwen hadden in dit onderzoek. Daarnaast wil ik Harry Roos van 
Sanofi bedanken voor zijn financiële bijdrage aan dit project.
Verder wil ik alle (ex)collega’s van Corps, MKP en OP bedanken voor hun steun, 
hulp en afleiding de afgelopen jaren. Speciaal natuurlijk mijn ex-kamergenoten: 
Lotje, Marjan, Corline, Mirela en Corinne. Onze gesprekken over heerlijk geurende 
mannen, zwangerschapsperikelen en updates over Teen Mom zal ik gaan missen. 
Marleen, fijn dat we de ‘laatste loodjes’ samen konden delen J. En de lunchclub: 
bedankt voor de vele ‘werkoverleggen’ tijdens de o zo belangrijke lunch! Helaas 
kan ik door jullie observatievermogen nu nooit meer een banaan snijden en 
zonder neurotische trekjes mijn boterham beleggen... bedankt daarvoor... 
Ook mijn nieuwe collega’s van het Màxima Medisch Centrum: bedankt voor jullie 
interesse en steun de afgelopen tijd. 
Vrienden en (schoon)familie, ook bedankt voor jullie interesse en afleiding de 
afgelopen jaren. Al was het soms moeilijk om uit te leggen wat promoveren nu 
precies inhoudt: wat huisbezoeken afleggen, filmen, filmpjes bekijken en daar wat 
artikeltjes over schrijven. Goh, moet je daar nu echt 5 jaar over doen? Blijkbaar 
wel J. Ook vonden sommigen het onbegrijpelijk dat ik vrijwillig met SPSS ging 
werken. Als je dit mij na mijn afstuderen had gevraagd, had ik dit ook nooit 
gedacht, dus ik begrijp jullie verbazing! 
Daarnaast wil ik mijn paranimfen Marieke en Lotje bedanken. Lotje, vanaf mijn 
eerste dag in Tilburg waren we collega’s en heb ik veel aan je kennis gehad (vooral 
op het gebied van zwangerschap en opvoeding J). Marieke, ik mocht getuige zijn 
van een belangrijke gebeurtenis in jouw leven. Daarom vind ik het nu ook zo fijn 
dat jij hier vandaag getuige mag zijn bij een belangrijke gebeurtenis in mijn leven. 
Vervelend dat er weer geshopt moest worden J. Lotje en Marieke, bedankt dat 
jullie hier vandaag achter mij staan!
Speciale dank ben ik verschuldigd aan mijn lieve ouders Frans en Annelies J. 
Zonder jullie liefde, steun en hulp was ik nooit zo ver gekomen: mijn dank is 
extreem groot en bijna niet in woorden uit te drukken, maar ik heb het toch 
geprobeerd: miekatokka makkahekka hehe! Ik denk dat dit de lading wel dekt 
J. Dit proefschrift gaat mede over de kwaliteit van de ouder-kind interactie en 
hechting tussen ouder en kind. Ik heb heel wat meegemaakt en gezien tijdens de 
huisbezoeken (met name tijdens de maaltijd...). Maar hierdoor kan ik jullie wel 
zeggen dat jullie meer dan prima ouders zijn en dat onze interactie en hechting 
zowel vroeger als nu ‘veilig’ verloopt! Ik kan alleen maar hopen dat wij voor Teun 
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en Femke ook zo’n fijne ouders (zullen) zijn. Er wordt wel eens gezegd: ‘je ouders 
heb je niet voor het kiezen’, maar ik had jullie zonder enige twijfel zelf uitgekozen! 
Papa en mama, ik hou van jullie! xxx ‘hehe’
En Erik, waarschijnlijk vind je dit overbodig, maar toch wil ik ook jou bedanken. 
De afgelopen jaren hebben we samen veel meegemaakt: jij hebt naast je 
fulltime baan heel wat gestudeerd (ben super trots op je! Volgend jaar zomer 
ben je klaar, WHOHOOO!), ik ben vaak weggeweest in verband met het afleggen 
van huisbezoeken, we hebben veel gereisd (mede dankzij de ‘vervelende’ 
bestemmingen die ik voor het OKI-DO project moest bezoeken), zijn nog even 
snel getrouwd en hebben twee prachtige kinderen gekregen! Ook bedankt voor je 
geduld en hulp, vooral met de opmaak en lay-out van dit boekje. Het logo dekt de 
lading van dit proefschrift helemaal, bedankt voor het ontwerpen ervan! Hopelijk 
kunnen we nu gaan werken aan onze droom: een Kuusje Knorr – K’nijntjes Farm 
(heb ik nu de weddenschap gewonnen?). Binnenkort zitten we hopelijk heerlijk 
voor de openhaard van ons boerderijtje te genieten van een drankje, terwijl op 
de achtergrond de gitaarsolo van digital love uit de boxen klinkt... heerlijk toch? 
Op naar onze toekomst, proost! Ze zeggen niet voor niets opposites attract en 
aangezien we al bijna 15 jaar samen zijn, zal dit wel kloppen J!
Teun: een dikke kus en knuffel voor jou! Het laatste jaar werken aan dit 
proefschrift was zwaar, maar dankzij jouw vrolijke humeur en je tomeloze 
energie, kon mama het allemaal aan! Femke: ook een dikke kus en knuffel voor 
jou! Tijdens het schrijven van de laatste hoofdstukken van dit proefschrift zat 
je nog in mijn buik, dus concentreren op mijn werk lukte niet altijd voor 100%. 
Maar gelukkig zorgde de zwangerschap er ook voor dat ik helemaal ‘zen’ was en 
geen stress ervaren heb: bedankt daarvoor! Ik hou enorm veel van jullie allebei 
en hoop dat jullie altijd zo vrolijk en gelukkig blijven. Dankzij jullie weet ik nu wat 
onvoorwaardelijke liefde is. Dus denk er aan: alles wat papa en mama ooit doen, 
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